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Po6ot 
Ha pa6oTe 

l/l Ha BOMHG 

B Mapre 2014 rop,a b MocKBe npoinno ppa co6bimn, 
CBa3aHHbix c po6oraMn. Cnanana cocrofmacb MexayHa- 
poflHaa KOH<pepeHu,ufi «Skolkovo Robotics*, Ha KOTopod 
opraHM3aropbi nonbnanwcb codparb npencTaBvneneii 
nav\6onee aKmBHbix orenecTBeHHbix KonneKmsoB, 3a- 
Hmbix co3p,aHueM po6oroB. A noroM b paMKax nop,ro- 
tobkm npeACTonmefi e mo/ie b EKarepw-idypre BbicraBKM 
«l/lHHonpoM. MHTe/ineKTya/ibHaa npoMbiiiifieHHOCTb» 
npoLuna npecc-KOH<pepeHu,im «HoBan MHffycTpmnbHaa 
cpep,a», Ha Koropoii, b nacTHOcm, Bbicrynwi mmhmctp 
npoMbiLuneHHOc™ \a ToproBfii/i P<t> R.BMamypoB. Oh 
OTM&nm, hto pyKOBopynenew Mi/iHiACTepcTBa Bonnyei 
cepbe3HbM nepeKOC b noroKax \AHBecjv\uy\\A b npoMbim- 
neHHOcm. 06pa6a7bmaK>my\e orpacnn aaiOT 25% BBI1, 
a nonynaiOT numb 3% MHBecTvmviCi, podbiBaiomne c 8% 
BBI1 — Bee 20%. 3to ee/?er k p,erpap,au,w\A o6pa6arbi- 
Baiomed npoMbiujfieHHOCTM. 1/lcnpaBHTb nonoxeHMe 
noMOxer npMHnme saKOHa «0 npoMbimneHHOii noriMTM- 
Ke» ( Kompbid, Kcram, MHome cneu,mnmTbi wwi yxe 
6onee 20/ier). Pe3ynbiaT0M ero aojixho crarb Kappyi- 
HanbHoe o6HOBneH\/\e o6pa6arbiBaioineti npoMbiuj/ieH- 
hoc™ c wcnonb30BaHv\eM hobom TexHMKw, e nacTHOc™ 
noBbiweHiie yposnn MexanmauyuA. Mhumh cnosaMw — 
noBceMecTHoe BHeppenwe po6ojob. no BbiCTyrweHiwM 
ynacTHMKOB ppyx BeceHHux K0H<pepeHu,nfi MarepMan v\3 
coBpeivieHHoro Mt^pa po6ojob no/jroroBM/i Haw cneu,w- 
anbHbiti KoppecnoHfleHT CM. KoMapoe. 



COBGTCKMM po60T 

HaHHeM c HeBbiAyMaHHofi mctophm. ByAynn CTyAeHTOM TpeTbero 
Kypca MMCMCa, a bo Bpervm /leTHeti npaKTHKM pa6oTa/i Ha 3MJle 
M3yHa/i BXMByK), KaK npoxoAUT TepMoxuMMnecKan o6pa6cn~Ka 
AeTa/iePi. H BecbMecni4 3aHi/iivia.ncn HMTpoueMeHTauHeii: AeTa/ib 
HecKo/ibKo nacoB o6xnraraT b nenn b aTwiocqbepe a30Ta v\ Ha ee 
noBepxHOCTn o6pa3ye~rca TBepAbm C/10K, o6oraLueHHbiK Kap6o- 
HHTpnAaMH. Pa6oTa 6bma He oco6eHHo MHTeji/ieKTya/ibHaa. Pa3 
b no/inaca H3 nenn Bbino/i3a;i noAAOH o6pa6oTaHHbix AeTa/iew, 
mx Ha ao 6bi.no BbiHyTb, nepecTaBHTb b ApyroCi noAAOH (oh ot- 
npaBJifl/ica b u,ex c6opkm) m 3arpy3HTb b nenb HOBbie AeTa/iH, 
KOTopwe npnBe3nn 1/13 TOKapHoro u,exa. Ha Bonpoc: «A Hero 6bi 
He nocTaBHTb Ha 3to Hexi/iTpoe Ae/10 po6oTa?» Hana/ibHUK civieHbi 
He 3aAyMbiBancb oTBeTun: «Po6oTCToi/iTAecHTbTbicflH py6nePi, 
a Tbi cto nsiTbAecHT b Mecau, Te6a AeweB/ie coAepxaTb». 

Ha caMOM p,ene stot npocTOM pacneT 6bi/i HeBepeH b KopHe: k 
TOMy BpeMeHM mockbmhm Ha 33boa He ui/ih, npeAnoni/iTaa nv\6o 
3aHMMaTbcn TBopnecTBOM 3a 120 mshsscobckmx py6/ieM, jim6o 
pa6oTaTb 3a ropa3AO 6onbLiine AeHbrM. A Ha 33boa npuxoAMnocb 
npnB03HTb pa6oHnxcHaHajia M3 Aa/ibHuxyro/iKOB eBponewcKOM 
Poccmm, noTOM M3 BbeTHaivia, a k Hana^y nepecTpotiKM — m bo- 
Bce y36eKCKHx noAPOCTKOB. KaK n3BecTHO, 3HJ1 b pbiHOMHyra 
SKOHOMHKy He BnMca/icn, n Tenepb Ha ero TeppnTopnn ctout 




xnnbie KOMnneKCbi. A bot po6oTbi no3BO/in/in 6bi peiunTb npo- 
6neiviy c Ha6opoM pa6oneM cunbi n npuB/ienb wiecTHbixxnTeneM 
c nx BbicoKUM ypoBHeM o6pa30BaHHfi pjin oScnyxMBaHMfl ohnx. 
M KaK 3HaTb, MOKeT 6biTb, He 0Ka3a/iacb 6u CTonb nena/ibHOM 
cyAbSa nepBeHu,a OTenecTBeHHoro aBTonpoivia. Bo bcskom 
c/iynae, cneunanncTbi OTMenaraT, hto y JiMAepoB po6oTM3aunn 
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B Poccuu ( eeepxy) npednojiaiaemcn 6ypnbiu poem nopmpe6jieHUH npoMbiuuieimbtx 
po6omoe, npaeda, numaiom ux e wmyicax. A e Mupe ( sumy) — m cmojit Sypmiu, ho 
3amo ebipaMeHHbiu e mucmax mmyic. Cepue cmojiduKU — npoaonos 

— EnoHnn m KDxhom Kopen — dapeHMe Hace/iem/ia, a ora/io 

6blTb, Heo6xOAHMOCTb3aMeHbl Bbl6blBaiOLLlMX IA3 npOM3BOACTBa 
/llOAeM CTiyXMT BaXHbIM (fiaKTOpOM pa3BMTMfl aBTOMaTM3ai4MM. 

BnponeM, BMAeHMe CTyAeHTa-npaKTMKaHTa Hecra/ibKo pac- 

XOAMTCfl C BMAeHMeM CBepxy. B COOTBeTCTBMM C AHpeKTMBHblMM 

AOKyMeHTaMM, KI1CC v\ coBeTCKoe npaBMTe/ibCTBo BceiviepHO 
3a6oTmincb o pa3BMTMM po6oTOTexHHKn . B nnan AecsrroM m- 
TM/ieTKM, npMHflTbiPi b 1976 roAy Ha XXV cbe3Ae napTMM, 6bmn 

BK/llOHeHbl T3KHe Tpe60BaHMfl! npMCTynMTb K npOMblLU/ieHHOMy 

npon3BOACTBy npn6opoB w ycTpoMCTB nporpaMMHoro ynpaB- 
jieHMsi aBTOMaTMHecKMMM MaHunynfiTopaMM; opraHM30BaTb 

CepMMHOe npOM3BOACTBO aBTOMaTMHeCKMX MaHI/my/lflTOpOB c 

nporpaMMHbiM ynpaB/ieHweM; noBbicnTb MexaHH3aunK) v\ aBTo- 
MaTM3auMiOTflxe/ioro cf)M3MHecKoro v\ mohotohhoto TpyAa; C03- 
AaTb onepexaioiAMM BbinycK daHKOB c Hi/icnoBbiM nporpaMMHbiM 
ynpaBJieHMeM (Hny). 3tm Mepbi, bmammo, 0Ka3a/incb Bno-rme 
AeMCTBeHHbiMM, nocKonbKy b MaTepna/iax cneAyioiAero XXVI 
CBe3Aa, HaMeTHBiuero n/iaHbi Ha 1981 — 1986 roAbi m Ha nepnoA 
AO 1990 roAa, BnepBbie noaBM/iocb onoBO «po6ot»: pa3BMTb m 
o6ecneHMTb Ha ocHOBe AOCTMxeHMM HayKM m tgxhmkm umpoKoe 
npHMeHeHMe aBTOMaTunecKnx MaHnnynqTopoB (po6otob); C03- 
AaTb aBTOMaTM3npoBaHHbie Liexa m 3aBOAbi; C03AaTb MHoroqbyHK- 
UMOHa/ibHoe MaLUMHbi m o6opyAOBaHne, nepeHacTpanBaeMoe 
npn civieHe TexHO/iorunecKHx npoLieccoB, bmaob BbinycKaeMOM 
npoAyKUMM h npon3BOACTBe pa6oT; cymecTBeHHO yBe/iMHMTb 
npon3BOACTBO aBTOMaTH3upoBaHHbix ManiMH c nporpaMMHbiM 
ynpaB^eHneM, no3BonflioiAMx CHuxaTb npuMeHeHMe raxe/ioro 
pyHHoro m mohotohhoto TpyAa, oco6eHHO BTaxenbix 1/1 BpeAHbix 
A/id nenoBeKa yonoBMax. 

BOHTO 3TH peiiieHUfl Bbl/lMJlMCb, BHAHO M3 ASHHblX CTaTMCTMKM . 

TaK, b nepnoA c 1977 no 1984 toa npon3BOACTBO ct3hkob c Hny 
Bbipocno c 6,3 ao 10,5 TbicsiHM uiTyK b toa- npoMbiiu/ieHHbie po6o- 
th b exeroAHOM cnpaBOHHMKe «CCCP m coK)3Hbie pecny6/iMKn» 
BnepBbie ynoMHHy™ b 1982 roAy- BbinycK aBTOMaTi/inecKHx Ma- 

HMny/lflTOpOB (po60TOB) B TOM l~OAy COCTaBI/IJl 5,4TblCS1HH LUTyK, M3 

hux b PCOCP — 3,4TbicnHM LUTyK. B 1985 roAy BbinycKyxe npe- 
Bbicn/1 15TbiCflH (9TbiCflH b PCOCP). flpM otom b 1984 roAy cne- 



HAYKA M OBLUECTBO 



LLi/ia/ibHO OTMeneHO, hto co3AaHO 75 o6pa3LiOBO-noKa3aTe/ibHbix 
ynacTKOB v\ LiexoB c ncnonb30BaHneM npoMbiiuneHHbix poSotob, 
vp,e AO/ixHbi SbiriM o6yHaTbcn coTpyAHMKM APy™x npeAnpi/i^TMM. 

Cpa6oTana nw 3ia MAen, He oneHb noH^THO. HncTOTy 3kc- 
nepuMeHTa no BHeAPOHnio poSotob b Mano BOcnpuwMHMBoe k 
HOBaLiMflM n/iaHOBoe xo3rmctbo npi/i hm3kom ctommoctm pa6oneCi 
cwjibi Hapyiiiunn rpflHyBLuwe nepe3 napy neT ycrapeHMe c nepe- 
CTpoCiKoCi, AeMOKpaTM3au,Mew n cucTeMHbiM kpm3mcom. HoBbie 
xo3fieBa coBeTCKHx npon3BOACTB 3HaHMTenbHyio nacTb o6opyAO- 
BaHMA nope3a.n1/1 Ha MeTa/ijionoM 3a HeHaAo6HOCTbto npou3BO- 
Ahmom Ha hmx npoAyKu.nn b pbiHOHHbix ycjiOBMfix. TaKafl cyAb6a 
nocTi/inna m mockobckmm 33B0A no npon3BOACTBy npoMbiiu/ieHHbix 
Po6otob b paMOHe MeTpo «Ka/iyxcKaa», Ha CTpofiKe KOToporo 
aBTop 3tmx ctpok OAHaxAbi pa6oTan bo BpeMsi cy66oTHMKa, — 
Tenepb Haero MecTeToproBbifi KOMn/ieKC. HeyAUBMTe/ibHO, hto, 
no A3HHbiM MexAyHapoAHOM 4)eAepai4MM poSoTOTexHUKu, b2012 
roAy b PO 6bmo npoAaHO HeMHoruM Sonee 400 npoMbiiuTieHHbix 
Po6otob, a b 2014-m oxuAaeTcn 0aHTacTHHecKMM poctao noHTu 
1300 poSoTOB b roA(pnc. 1 ); npuMepHOCTO/ibKO Mhaha 3aKynnna 
B2012roAy. 

A KaK oSctomt Aeno b Mupe? B tom xe 2012 roAy 6bino npoAaHO 
160TbicsiH npoMbiiu/ieHHbix po6otob, MMHUMyM xe 3a noc/ieAHne 
20 neT npuiuencn Ha Kpn3ncHbii?i 2009-m: 60 Tbican LUTyK. no- 
CKonbKy 3aAonro ao Kpn3uca, b 1994 roAy, 6bijionpoAaHOOKO/io 
70 Tbicnn poSoTOB, no/iynaeTcn, hto CCCP Ha C03AanHbix k 1985 
roAy moiahoc™x Mor 6bi o6ecneHMTb n^Tyio nacTb MHpoBoro 
pbiHKa npoMbiiuneHHbix MaHnnyrmTopoB. 

npo4>eccMM po6otob 

BepHeMCH, BnponeM, k mmpobom npaKTMKe, o kotopom Ha npecc- 
KOHqbepeHu,MM «HoBaa MHAycTpna/ibHaa cpeAa» paccKa3a/i 
AOktop AHApeac Batiep, AnpeKTop nop MapKeTMHry HeMei_iKOM 
KOMnaHMM «Kuka» — sto oamh M3 nuAepoB b co3AaHnn npoMbini- 

JieHHblX PO6OTOB, KaK U,e/1MK0M, TaK H BMA6 OTAeTlbHblX y3TI0B K 

hum. no coBMecTMTexibCTBy aoktop Batiep — npeAceAaTe/ib 
KOMMTeTa nocTaBLLinKOB poSoTOB b MexAyHapoAHOM 0eAepau,Mn 
po6oTOTexHMKM, KOTopafl cpeAn nponero 3aHMMaeTCfl cSopoM 

CTaTHCTMKH nO npOM3BOACTBy M HCnOTIb30BaHMIO po6otob. Co- 

macHoero AaHHbiM, c 2010 roAa MAeT6biCTpbiM nocTKpn3MCHbiti 
pocT npoAax npoMbiujneHHbix po6otob (puc. 1 ). B nncne npunviH 
— y/iyHiiieHHoe KanecTBO nporpaMMHorooSecneneHna, KOTopoe 
06/iernaeT HanaAKy, ObiCTpoe BK/noneHne b npoMbinineHHbM 
npoLiecc, rn6KOCTb b nepeHanaAKe, rapaHTkipoBaHHoe KanecTBO 
npoAyKLinn, a TaKxe Bbinrpbiiu b ctommoctm. HeMa/iOBaxHbiM 
qbaKTop — y/iyHiiieHMe yc/iOBMM TpyAa pa6oTHMKOB. «Po6oTbi 
C03AaiOT AemeBbie npoAyKTbi, noaTOMy ohm He yHMHTOxaiOT 
pa6oHMe MecTa, ho 6naroAapa noBbimeHMio o6teMa npoAax 
C03AaiOT mx. A BbiCBo6oxAaioiAMecn TpyAOBbie pecypcbi nepe- 
pacnpeAeriniOTCsq no APyrMM ceKTopaM skohommkm. CyMMapHoe 
xe 6/iarococTOflHMe o6iASCTBa pacTeT» — TaraBa ocHOBHaa nAea 
AOKTopa Bawepa. 

Bo^bine Bcero po6otob Mcno/ib3yiOT b A3mm — TyAa yxoAMT 
npMMepHO no/iOBMHa hobux v\3p,enm. HyTb 6onbi±ie neTBepTM 
OKa3biBaeTCd b 3anaAHOti EBpone, nyTb MeHbiue — b o6eMx 
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Bojibiue eceeo po6omoe e 2012 eody mpydiuocb e aemoModwibwu npo- 
MHWMHmcmu,npu'ieMJiudepoMOKa3aMicbHnoHUH:HamoKHeMpucyHKe 
jiemu cnwjideu, omamem rcojimecmeo po6omoe na decnntb nibicm 

anpaebiu — eoecex 



ocmajibHbix ompaawx 

AiviepMKax. CipaHbi UeHTpa/ibHOM n Boctohhom EBponbi (to ecTb 
6biBiiine ynacTHMKM counanncTMHecKoro pa3Ae/ieHMH Tpyfla) 
cn/ibHO OTCTaiOT ot 3anaAH0ti EBponbi — noKynKu po6otob y 
hux b AecflTb pa3 MeHbiue: npi/iMepHO 4 Tbicflnn nuyK npoTUB 

40 TblCHH B 2012 TOAy. YMeCTHO HanOMHMTb, HTO N3 coucTpaH 

po6oTOT6XHMHecKyio npoMbiuj/ieHHOCTb aKTMBHO 0CBanBa/ia 
Eo^rapnsq, KOTopaa b 1985 roAy dpomia nraHbi oSomtm OPr no 
BbinycKy HayKOGMKOM npoAyKum/i. 

rio/iOBMHy Bcex po6oTOB npuMeHsqiOT b o6pa6oTKe MaTepnanoB, 
KOTopaa BK/iiOHaeT KaK coOcTBeHHo MexaHnnecKyio o6pa6oTKy 
n/in cfiopMOBaHkie n/iacTMKOBbix v\zf\env\v\ (6o/iee no/iOBMHbi), TaK 
n 6biCTpo pacTyiAMM ceKTop ynaKOBKM m CK/iaACKnx pa6oT. HyTb 

60/lbLUe HeTBepTI/l npOMblLLJ.neHHblX po60TOB 3aHHTbl CBapOHHbIM 

npon3BOACTBOM. Bee stm po6oTbi cocpeAOToneHbi maBHbiM 
o6pa30M b aBTOMo6mibHoti npoMbiiii/ieHHOCTH (puc. 2). TpeTb 

P060T0B TpyAHTCSI B 3/ieKTpOHHON npOMblLUJieHHOCTH, AeCHTaH 

nacTb — b xMMMHecKOM v\ MeTan/iyprMHecKOM, HecKO/ibKO npo- 

U,eHTOB B nMLAeBOM. 

B 2012 roAy hmcjio BHOBb ycTaHaBiiHBaeMbix poSotob cocTaB- 
nnej b cpeAHeM no Mupy 58 wTyK Ha 10 Tbican pa6oTHHKOB. Eotim 
B3^Tb 1986 toa, KorAa 6bmo BbinyiAeHO 15,1 TbicaHi/i cobotckhx 
Po6otob, n pa3Ae/iMTb mx Ha 118,5 mi/ijijimohob i/iMeBiui/ixcflTorAa 
pa60Hnx m c/iyxaiAux, to nojiyHHTca 12 poSotob Ha 10 ib\cm 
ne/iOBeK. 3to cooTBeTCTByeT coBpeMeHHOMy ypoBHio aBTOMa- 
TM3ai4nn npon3BOACTBa b rpeui/m, Typunn m nonbLue. P<t> Haxo- 
AMTcn b caMOM KOHu,e cni/iCKa CTpaH, Mcnonb3yK)Lunx po6otob B 

npOMblLil/ieHHOCTM! MeXAy MpaHOM M MMJIJlMapAHOM MHAnePi c 



ABywifl — Tpeivia LLiTyKaMM po6otob Ha lOTbicnn pa6oTHMKOB (pnc. 3), 
3aMbiKaeTxe cnncoKYKpanHa. YAHBHTe/ibHO, hto b Kmae, c ero 
AenieBOM pa6onePi cn/ion, n/iaHOBbiM xo3hCictbom m MM/uinapA- 
hum Hace/ieHkieM, KOHueHTpauwn po6oTOBBecbiviaBbicoKa — 23 
WTyKH Ha 10 Tbican pa6oTHHKOB. JlHAep xe — (OxHan Kopea: 
400 po6otob Ha 10 Tbican nejiOBeK. no o6meiviy Hi/ic/iy po6otob 
BnepeAn flnoHi/ia: y Hee 1600 po6otob Ha 10 TbicaH paSoTHMKOB 
b aBTOMo6n/ibHOM npoMbiui/ieHHOc™ m 200 b APyrwx OTpacnax 
(PMC. 2). OpaHUMH, TepMaHMfl, CLUA, l/lTa/ikia, McnaHMd AepxaTca 
npniviepHO Ha oahom ypoBHe: oko/io 1000 poSotob Ha 10 jucm 
ne/iOBGK b aBTOMo6mibHOM npoMbiiii/ieHHOCTH m 50 — 100 b APyrux 
OTpaennx. Ben xe nonynnuMsq npoMbiiu^eHHbix po6otob AonxHa 
b 2015 roAy npeBbiCMTb no^Topa MM/innoHa nuyK. 3aKOHOMepHO 
B03HHKaeT Bonpoc: ecnw po6oTbi yxe cpeAn Hac, KaK c hmmh 
xnTb? Ha Bonpoc OTBenaeT HOBaa HaynHan Ancunn/iMHa — po- 
6o3THKa, a oamh M3 ee 3HTy3nacT0B, flxaHMapKO BepyAXMO M3 

MHCTMTyTa 3/lGKTpOHMKM H MHXeHepHU p,Hf\ MHC|30pMaTH3aUMM 

n Te/ieKOMMyHMKauuM MTa/ib^HCKoro HaunoHa/ibHoro HaynHoro 
coBeia, cp,enan coAepxaTe^bHbiM aok/iba Ha 3Ty TeMy bo BpeMH 
KOH0epeHu.nn «Skolkovo Robotics». 

Cjiyxe6Hbie po6oTbi 

OCHOBHOe BHMMaHMe po603TMKM yAe/lfllOT He npOMblLil/ieHHblM, 

a c/iyxe6HbiM po6oTaM. npnnuHa b tom, hto nepBbie Bce-TaKM 
cocpeAOToneHbi Ha npon3BOACTBe, o6paiAaioTcsi c hmmm cneun- 
a/ibHo oSyneHHbie ntopyi, npMneM caMn poSoTbi, KaK npaBi/uio, 
He nepeMeiAaioTcn b npocTpaHCTBe, Bbino/iHAioTOTHocMTe/ibHo 
Hec/ioxHbie onepauMM m rapaHTupoBaHHo /imueHbi CBo6oAbi 
bo/im. QiaBHaa onacHocTb, ncxoAfLAasi ot hmx, — MCHe3H0BeHne 
pa6oHnx MecT, hto a^i^ npoMbiLUJieHHbix pa3BMTbix CTpaH co CTa- 



Hucjio npoMbiwjieHHbix podomos, npuxodainuxcx ho 10 mucm pa6ommme, e npo- 
MbiuMermo pcueumbix cmpaHwc cyuificmeeHHO euwe cpedmio no Mupoeou 3K0H0Mme 
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CpeflHeMHpoBoe hhcjio po6otob 
Ha IOtuc. paSoTHMKOB: 58 
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peiomMM Hace/ieHneM, KOTopbie nTaK3aB03HTracTap6atiTepoB, 
He oneHb-TO aKTya/ibHo. Bo/iee Toro, nivieHHO po6o™ cnocoSHbi 
cmaAHTbMe>KHaunoHajnbHbie npo6/ieMbi, nocKonbKy coKpamaiOT 
noTpe6HOCTb b npne3xwx pa6onnx. Hto xe KacaeTca 6e3onac- 

HOCTH npM 06LU,eHMH C TaKMMH poSOTaMM, TO, AeMCTBMTeJlbHO, 

MaHnny/wTopbi yxe HecKOJibKO pa3 y6nBa/in pa6onnx, nocne 
nero 6bi/in npeAnpuHATbi Mepbi npeAOCTopoxHOCTM, npenaTCTBy- 
iOLune BHe3anHOMy noaB/ieHnio JiiOAeM b onacHoti 30He phaom 

C po60TOM: TaKHM 06pa30M, BCe CBOAHTCfl K o6blHHOM TeXHMKe 

6e3onacHOCTn Ha npon3BOACTBe. 

MHoe Ae/io poOo™, KOTopue xnByT cpeAn n\op,ev\, cnoco6Hbi 
nepeMeiAaTbca h Bbino/iHsiTb cnoxHbie, nopoti couna/ibHbie 
qbyHKUMM. Mx noKa hto cpaBHMTe/ibHo HeMHoro: b 2012 roAy 6bmo 
npoAaHO 16Tbic^H c/iyxe6Hbix po6otob, ToecTbnonynflu,nH npi/i- 
MepHO b AecnTb pa3 MeHbwe, neivi y npoMbiiii/ieHHbix. flBe ochob- 
Hbie mx rpynnbi — BoeHHbie n ce.nbCK0X03fliiCTBeHHbie po6oTbi. 
no AaHHbiM MexAyHapoAHOM accounauMM po6oTOTexHi/iKn, b 
2013—2016 roAax oxnAaeTca npoAaxa 28 v\ 24,5 TbicuHM Tex v\ 
Apyrux, npuneM ce/ibCK0X03dMCTBeHHbie — 3to b ochobhom ao- 
mibHbieannapaTbi. BiviecTeoHM cocTaB(rr55% npeAno/iaraeMbix 
npoAax Bcex onyxe6Hbix po6otob. OcTa/ibHbie xe nbmecocsrr 
KBapTMpbi, npoBepaiOT u HncT3TTpy6onpoBOAbi, npoK/iaAbiBatOT 
Tpy6onpoBOAbi v\ Ka6e/in no AHy OKeaHOB, o6cnyxwBaioT 6ypo- 
Bbie n/iaT(j)opMbi, AOCTaB/iaiOT noKynKn H3 nHTepHeT-Mara3HHOB, 
paccTaB/ifliOT TOBapbi HacKJiaAax, ctpohth pa3pyujaiOT3AaHHfl, 
pa6oTaK)T xnpypraMn v\ Aaxe ceKpeTapaMH (cm. «Xmmmk> m 
XW3Hb», 2013, N2 3). 

Botc 3thmh c^yxeSHbiMM po6oTaivin yxe B03HUKaK7rcepbe3- 
Hbie STMHecKne npo6/ieMbi. HanpuMep, ecnn po6oT-xnpypr ao- 
nycKaeT OLun6Ky, kto AO/ixeH Hec™ OTBeTCTBeHHOCTb — caivia 
ManinHa, ee n3roTOBHTe/ib, v\tw\ ynpaB/iaioiAMM po6otom ne.no- 
BeK? A ec/iH 6oeBoCi po6ot c™paeT c /inu,a 3eMTin AspeBHio c 
MHpHbiMn xMTendMM? noAo6Horo poAa npoOneMbi n AonxHa 
peiuaTb po6o3TMKa. 

ComacHO onpeAe/ieHMio BepyAxno, AaHHOMy eme b 2002 
roAy, po6o3TMKa — npnK/iaAHasi 3THKa, npeAMeT kotopom co- 
ctoht b pa3pa6oTKe eAMHbix HayHHbix, KynbrypHbix v\ TexHunecKHx 
MHCTpyivieHTOB, npneM/ieMbix pj\n pa3/inHHbixcou,na/ibHbix rpynn 
m rpynn BepyioiAHx. 3th nHCTpyivieHTbi AO/ixHbi CTHMynnpoBaTb 
TaKoe pa3BMTne po6oTOTexHHKn, Koropoe nocnyxwT nporpeccy 
oSmecTBa b ue/iOM v\ OTAeribHbix nnHHOCTeti, a TaKxe noivioxeT 
npeAOTBpaTMTb ncno/ib30BaHne po6otob npoTUB HejiOBene- 
CTBa. CTapaHMAMM BepyAXMO b 2004 roAy b CaH-PeMO npoiiie.n 
nepBbiM MexAyHapoAHbiM CMMno3nyM no po6o3TMKe, v\ sto Ha- 
npaB/ieHi/ie cei/inac pa3BHBaeTca AOBO/ibHO 3HeprnHH0. 

Tpu pasjinmin 

M3 cjiob «po6oT» i/i «3THKa» moxho cocTaBMTb, OKa3biBaeTca, He 
MeHee Tpex coneTaHMM. FlepBoe — coSctbbhho po6o3TMKa: stm- 
necKne Teopnu, pa3pa6aTbiBaeivibie cooTBeTCTBytoLueti BeTBbio 
(})m/ioco(})mm, KOTopaa M3ynaeT He/iOBenecKne OTHOiueHMn, no/io- 
xeHUH Mopann m ctpomt KOHu,eni4nn Ao6pa n 3/ia, npaBM/ibHoro m 
noxHoro, cnpaBeAnnBOCTM v\ HecnpaBeAriMBOc™. Po6o3THKa — no 
cyTM, npn/ioxeHne sthkm k no/iyneHnKD OTBeTOB Ha HOBbie bo- 
npocbi, Bbi3BaHHbie pa3BHTneivi po6oTOTexHHKM. OHa noivioraeT 
oco3HaTbcouuanbHbie, ncHXO/iornnecKne n npaBOBbie acneKTbi 
npo6neivibi. Bonpocu xes™ MHoroHnc/ieHHbi. Hanprnviep, HyxHO 
nn OTHOCMTbcn k poSoTy, KaK k xnBOMy cyiAecTBy, HaAe/ieHHOMy 
cbo6oaom Bonn? MoxeTJin po6oT KorAa-Hn6yAb CTaTb t3khm, to 
ecTb, HMeeTJiMTaKHa3biBaeMbii?i KOMnneKC ["Ihhokkho ocHOBaHUJi 
Ann CBoero ocyiAecTBneHnq? KaKOBa wiepa OTBeTCTBeHHOCTM 
po6oTa n ero pa3pa6oTHHKa? flo Kararo npeAe^a po6ot ivioxeT 
BTopraTbcn B/iHHHyio xw3Hb /lKDAefi? KaK He AonycTHTb auckpm- 
MMHauMu jiKDAeii b po6oTM3npoBaHHOM o6uj,ecTBe? KaK He ao- 
nycTMTb pacc/ioeHun oSmecTBa no bo3moxhoc™m AOCTyna k po- 
6oTexHO/iornflM? MoxeT/in poSoTnonynnTbnpaBOHaySnMCTBO 
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n\op,&i/\? TaKne Bonpocbi, CBn3aHHbie c nonB/ieHneivi po6otob 
cpeAn Hac, HenpocTbi, n noHHTHO SecnoKOMCTBO npeACTaB/ia- 
ewioro flxaHMapra BepyAxuo coo6uj,ecTBa ncc/ieAOBaTe/ieu. 

flpyroe, oneHb noxoxee coneTaHne moxho nepeBecTH Ha 
pyccKMM KaK po6oTH3upoBaHHan htim MaiiiMHHan STi/iKa. Oho 
03HanaeT nporpaMMy, KOTopyro pa3pa6oTHMKM cneuua/ibHO 
BCTpan BaiOT b cncTeiviy MCKyccTBeHHoro nHTe/uieKTa, npMAaBae- 
Myio po6oTy. 3Ta nporpaMMa AO/ixHa o6ecneHMTb aBTOHOMHOMy 
po6oTy 3TMHecKM npneivuieMoe noBeAeHHe. Ochobom cnyxnaT 
Te STMHecKwe orpaHnneHua m v\p,ev\, KOTopbie Bbipa6aTbmaeT 
po6o3TMKa. Po6oTbi npw stom paccMaTpwBaK5Tcn KaK MaiiiwHbi, 
MHCTpywieHTbi, AeMCTBytoiAi/ie no Bone nx co3AaTe/in, n, CTa/10 
6biTb, nivieHHO C03AaTenn OTBenaraT 3a Bee nocneACTBMn. Ha- 
BepHoe, b K/iaccnHecKOM BMAe npnHunnbi, KOTopbie ao/ixhw 
jnexaTb b ocHOBe TaKnx nporpaMM, cqbopMynnpoBan rnaBHbiM 
po6oTOBeA Haiuero Mupa Afi3eK A3mmob b B\/\p,e Tpex 3aKOHOB 
po6oTexHMKn: «1. Po6ot He wioxeT npnnuHMTb BpeA ne/iOBeKy 
mjim cbomm 6e3AefiCTBneM AonycTHTb, htoSw ne/iOBeKy 6bin 
npuHMHeH BpeA- 2. Po6ot AO/ixeH noBMHOBaTbcn BceM npn- 
Ka3aM, KOTopbie AaeT ne/iOBeK, Kpowie Tex c/iynaeB, KorAa stm 
npnKa3bi npoTMBopesaT nepBOMy 3aKOHy. 3. Po6ot AO/ixeH 
3a6oTHTbcn o CBoeM 6e3onacHOCTM b tow wiepe, b kotopom sto 
He npoTMBopenuT nepBOMy n BTopowiy 3aKOHaivi». Oah3ko M3 
ero xe npon3BeAeHMM bmaho: npaKTMnecKoe Bon/iomeHne stux 
npocTbix 33K0H0B cnocoSHO npnBecTM k TaKMM Kon/in3MflM, hto 
pa3o6paTbcn b noBeAeHnn po6oTa civioxeT TO/ibKO xnTpoyMHbiM 
po6oncnxonor. 

M HaKOHeu, ecTb 3THKa po6otob. OHa B03HMKHeT noc/ie no^B- 
nen\/\r\ po6otob, o6naAaK3Lunx co3HaHneivi n cbo6oaom BbiSopa 
AeMCTBUM Ha ocHOBe no/iHoro noHi/iMaHMH nocneACTBMM stux 
AeMCTBMM. TonbKO npn TaKOM yc/iOBMM po6otob moxho 6yo,eT 
paccMaTpuBaTb b KanecTBe Mopa/ibHbix areHTOB, hto nopoxAaeT 
Hepa3pbiBHoe bauhctbo o6a3aHHOCTe£i po6otob m mx npaB. 3Ta 
3Ti/iKa, oneBMAHO, He ryMaHOHAnaa, npeACTaBJieHwa po6oTa o 
Ao6pe u 3/ie MoryT OT/innaTbCfl ot He/iOBenecKux, TeM 6onee 
hto Aaxe y pa3Hbix rpynn nK>p,ei\ oho paAHKanbHO OTJinnaeTCH. 
HanpuMep, Jl.H.ryMM/ieBOTMeHaeTcpeAn ApaxMana/i — cbhthx 
6yAAn^CKoro naHTeoHa, KOTopbie noxepTBOBann HupBaHOM paAn 
noMOiAH tikda^m, — xeHy u,ap» Lilpu-JlaHKM, KOTopan, 6yAynn 
BbicoKOMopanbHofi oco6om, 3BepcKM y6n/iacBOnxAeTeM, M3-3a 
Toro hto wx OTeu, npecneAOBan 6yAAncTOB. HenoBeK AeticTByeT 
noA B/iMSHneM cnoxHoro KOHmoMepaTa v\p,ev\, cc|3opMMpoBaB- 
ujnxcfl b o6iAecTBe, po6oT — cyLAecTBO nonpome. Oh Bce-TaKM 
6bm, ecTb u 6yAeT ManinHOM, 6o/iee m/im MeHee cbo6oaho bn- 
nonHflKDLAeM 3anoxeHHyKD b Hero nporpaMMy. CooTBeTCTBeHHO 
STMHecKne npuHunnw po6oTa 6a3npyK5TC9 Ha orpaHnneHMax, 
ycTaHOB/ieHHbixTaKofi nporpaMMoPi. Oah3ko He MCK/iKDneHO, hto 
3th npuHuunbi MoryT OKa3aTbca mhhmm, Hexenn paccnuTbiBan 
npoeKTwpoBiAMK, oco6eHHO eoni/i po6oT cnoco6eH k caMOo6y- 
neHMKD. 51pKMM npMMep noc/ieACTBMM HeAOOueHKM cnoxHOCTM 
Po6o3thkm noKa3aH b aMepuKaHCKOM 4)M/ibMe «TepMMHaTop», 
rAe po6oTM3npoBaHHan cncTeMa c rnnepTpo4)npoBaHHOM ct>yHK- 
uy\ev\ caM03aiAMTbi BeAeTce6a, no KpuTepn^M CBoeM stmkm, KaK 
BbicoKOMopa/ibHoe cyLAecTBO m necTHO Bbino/iHaeT3a/ioxeHHyio 
b Hee qbyHKUMKD. OAnaKO MMeHHO sto m npuBOA^T k KaTacTpoqbe. 




Po6oTbi ee3Ae 

P0603TMKa AaeT OCHOBy fl/ia TaKCOHOMHH PO6OTOB, yHMTblBa- 

KDineti cneu,w0MKy noBeAeHi/ia pa3/iMHHbix rpynn. Ha BepniMHe 
ctoht ryMaHOHflHbie po6oTbi — MCKyccTBeHHbiM pa3yM b ncKyc- 
CTBeHHOM jene. CefiHac hx Ma/10, pa3Be hto OTAe/ibHbie po6o- 
Tbi-ceKpeTapw Sonee-MeHee noAxoflHT noA sto onpeAeneHne, 

XOTH 06 MX pa3yMHOCTU MOXHO TOBOpHTb HUCTO yCTIOBHO. HTO 

xe KacaeTca ncKyccTBem-ioro Tena, to Ha BbiCTaBKe bo BpeMH 
Toro xe «Skolkovo Robotics» 6bmn npeACTaB/ieHbi SKcnoHaTbi c 
KonnHMH HenoBenecKHx ro/iOB. Ohm yivieiOT roBopwTb h xopoiuo 
BOcnpon3BOA^T He/iOBenecKyKD MMMMKy, oah3ko b6/ih3m npon3- 
boa^t meTymee BneHaT/ieHkie, HanoMMHaq oxuBLuwe Tpynnbi. 
Bmammo, npuHMHa b OTcyTCTBue Men kom motopmkm, npucymeM 
HenoBenecKOMy /inu,y. 
C/ieAyiomwe — npoMbiujjneHHbie po6oTbi, STMnecKne npo- 

6jieMbl KOTOpblX CBH3aHbl C TeXHUKOM 6e30naCHOCTU IA C TeMM 

M3MeHeHMAM b cou,nyMe, KOTopue ohm Bbi3biBaiOT, — 6e3pa6o™- 
u,ew, nepeTOKOM pa6oHetf cw/ibi MexAy OTpac/iHMH. HaTpeTbeM 
MecTe — po6oTbi-c/iyrn, zierKO aAanTi/ipyiomi/iecfl KTpe6oBaHHHM 

X03fleB M nOCTOHHHO MeHflKDUJ,MMCfl yCTlOBUHM. B HMC/ie nx He 

TO/ibKO nbmecocbi, ho h cncTeMbi yMHoro AOMa: 3axnraHnecBeTa 

H BK/lK)HeHHe Te/ieBM30pa nO MaHOBeHklK) pyKM, KOHTpO/lb TeM- 

nepaTypbi v\ CBexec™ B03Ayxa n TaK p,anee. Ka3a/iocb 6bi, KaKue 
3TMHecKne npo6/ieMbi MoryT6biTbyaBTOMarnHeci<oro nbi/iecoca? 
Ah HeT, MCcneAOBaHMfl noKa3biBaK)T, hto po6oTbi Tuna «Roomba» 
— a ceroAHH sto caMbiM MaccoBO npoAaBaeMbm aBTOHOMHbiw 
Po6ot, — caivin Toro He xe/iaa, co3AatOT com/iajibHbie cbh3h. 

X03fleBa, BNAH, HTO MexaHHHeCKUM nOMOLUHMK TpyAHTCfl fleHb 
H HOHb, HaHMHaiOT MCnblTblBaTb K HeMy npHBfl3aHHOCTb, xenaiOT 

ero KaK-TO OT6/iaroAapnTb, Hanpi/iMep noMOHby6paTb KBapTwpy, 
HTo6bi po6oT Mor OTAOXHyTb. HeKOTopbie 6epyT po6oTa c co6om 
b nyTeniecTBnH, HTo6bi tot nocMOTpe/i HOBbie MecTa... 3to npn 
tom, hto cefi npuMMTMBHbiM po6oT ch HTaeT n k>ag v\ He 6ojieeHeM 
npenaTCTBMflMM Ha CBoeM ny™, KOTopbie hbao o6xoAHTb, BpoAe 
ueQenw. A hto ByAeT, KorAa ero uatxenm xoth 6bi 3anaTi<aMn 
nHTe/i/ieKTa v\ cnoco6HOCTbio k o6meHnio? 

B K/iaccnqbMKauMM BepyAxno He 3a6biTa v\ a/ieicrpoHHaa He- 
xi/iTb — BceB03MOXHbie ceTeBbie po6oTbi, TopryKDinkie Ha 6wp- 
xax, co6i/ipatOLAne CTaTucTHKy catiTOB wrw\ Bbino/iHqramne Te/ie- 

CflOHHblM CnaM. BBMAy ZierKOCTM MX H3rOTOBJieHMH M orpoMHoro 

KonMHecTBa A-nfl Huxyxe Tpe6yeTca npoBOAHTb o6cTOHTejibHbie 
3KO/ion<iHecKkie nccneAOBaHHH. HanoMHMM, hto KOMnbKrrepHbie 
BMpycbi, HanpuMep Te, KOTopue npeBpamaiOT KOMnbKrrep b 
30m6m, paccbmaramero cnaM, TaKxe nonaAatOT noA KaTeropuio 
ceTeBbix po6otob. M3 sraro npuMepa noHHTHO, KaK onacHO A-na 
o6iAecTBa nycTMTb p,eno co3AaHHR aBTOHOMHbix mcilumm, Aa>Ke 

BI/ipTya/lbHblX, Ha CaMOTeK \A He KOHTpOJll/ipOBaTb MOpa/lbHbie 

ycTOM TBopeHnw OTAe^bHbix yivtejibueB. 

BojibLuafl rpynna po6otob npeAHa3HaneHa a™ ncnonb30BaHna 
BHe noiviemeHMM — Ha 3eM/ie, b B03Ayxe, b BOAe v\ b otrphtom 
Kocivioce. OneBMAHO, hto mx noBeAeHne 6yAeT AUKTOBaTbca He- 
CKO^bKO MHbiMn npaBMjnaMM, Hexe/iM noBeAeHne yMHoro AOMa. 




K Huc/iy cneAyKJiMMx, mbamumhckhx, po6otob, no MHeHi/110 
BepyAxno, npuHaAJiexaT He TO/ibKO xupyprw, ho m po6otm3m- 
poBaHHbie npoTe3bi, b tom nucne 3K30CKeneTbi, npnAyMaHHbie 
A/ia Toro, HTo6bi napa/iM30BaHHbie jiioah Momn ABMraTbc^. 
CTpaHHO noA03peBaTb y caMOABi/ixymeroca npoTe3a hotm 
HanuHne iokhx-to 3TwnecKnx npnHu,nnoB, ho ohm ecTb, BeAb 
3K30CKeneT — 3to eme v\ nacTb 3Ki/innpoBKi/i cnei4Ha30Bi4a. A bot 

P060Tbl, yxaXMBaKDLUMe 3a nOXU/lblMM \A SOJlbHblMM JIKDAbMM, B 

npnHu,i/inax, oneBMAHO, HyxAaiOTC^. BecbMa ycneiuHO pa3BM- 
BaHDLua^cn rpynna poSotob npeAHa3HaneHa Ann pa3B/ieHeHHM 
m o6yHeHMA — ot BceB03MoxHbix paAnoynpaB/iaeMbix MOAejiePi 
AO Ku6epHeTMHecKnx co6aneK m 6yAyiAnx po6otob-/ikd6obhmkob, 
3TMKe KOTopbix nocB^LueHO HeMano ny6/iuKaunM. 

Po60Tbl Ha BOMHG 

OcTanacb eme OAHa, HawSonee cnopHaa rpynna, OHa xe Han- 
60/iee pacnpocTpaHeHHan — BoeHHbie po6oTbi, Ha kotophx, 
coScTBeHHO, npMHunnbi po6o3thkm n AO/ixHbi npoMTH nepBoe 
6oeBoe KpemeHne, A0K33aB, hto nocTpoeHi/ia qbmnocoqboB 
CMoryT KOHKypupoBaTb c Tpe6oB3HHflMn 6n3Heca. MHTepecbi 
CTopoH aHTaroHMCTMHHbi: nepBbie HacTanBaiOT, hto 6oeBOM po- 
6oTAO/ixeH co6ntOAaTb 3aKOHbi bomhu m rarAaero npMMeHeHne 
chh3ht HMC/10 xepTB, BTopue xe 3anHTepecoBaHbi b no6eAe c 
MUHMMyMOM 3aTpaT, m MopanbHbie orpaHMHeHMa BpoAe 3anpe- 
Ta Ha y6ntiCTBa cpeAn MnpHoro Hace^eHna, oneBMAHO, 3TOMy 
TOJibKO MeiuatOT. 

CetiHac nony/isiLj,M!q 6oeBbix po6otob — AeticTByiomnx n 
pa3pa6aTbiBaeMbix — BecbMa pa3HOo6pa3Ha. Bot, Hanpi/iMep, 
yMHaa 6oM6a BLU-108. OHa naAaeT Ha napaiuiOTe, ho, noHTM 
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AOCTurHyB 3eM/in, BK/iKDHaeTflBnraTe/ib m B3/ieTaeT, nocne nero 
OTCTpejiMBaeT b neTbipe CTopoHbi 6oeronoBKn. Te nivieiOT no Asa 

AaTHMKa. OflMH, MHC))paKpaCHblCi, HaXOflMT 06teKT C nOBblLLieH- 

HOfi TeivinepaTypoM, Hanprnviep aBTOMaujUHy www Tpy6y nenn M3 

3GM/l^HKH, 3 BTOpOM, Jia3epHblM, Onpeflejl^eT, HT0 3T0 3a 06teKT. 

B 3aBncnMOCTM OTTi/ina o6Hapy>KeHHOM ue/in 6oero/iOBKa B3pbi- 
BaeT ee/11/160 npo6nBaeTTBepAbiM neHeTpaTopoM. Cnoco6HOCTb 
pa3/iMnaTb u,e/in 1/1 npuHUMaTb penjeHna no3BOJiaeT othgctm 3Ty 
6owi6y k po6oTaM. B pa3pa6o~ri<e HaxoAflTca po6oTbi-TaHKn, 
po6oTbi-nyneivieTHMKM, po6oTbi-rapneAbi, po6oTbi-naTpynbHbie, 
a Han6o/iee aKTMBHO i/icno/ib3yiOT 6ecnnnoTHHKn, KaK pj\n Ha- 
6/iKDfleHna, TaK n p/m yHUHTOxeHHH xhbom cn/ibi npoTHBHMKa. Ot- 
fle/ibHan rpynna — yxe ynoividHyTbie 3K30CKejie™ pj\n cneu,Ha3a, 
pe3KO yBe/inHUBaiomne MycKynbHbie bo3moxhoctm He/iOBeKa. 

noHana/iy 6oeBbie po6oTbi MMe/in ivmpHbie npoc(>eccnn: ohm 
Be/in Ha6^KDfleHne 3a npoTHBHUKOM, 3aHi/iivia.nncb pa3MHHnpo- 
Bam/iGM m/ih BbiHOCn/iH paHeHbix n3-nofl on-m. OflHaKO yxe b 
KOHueaKTHBHOM 0a3bi aiviepkiKaHCKoPi KaMnaHMn BAcJ)raHncTaHe, 
Koraa Ta/in6oB BbiKypuBann H3 ropHbix v\ nemepHbix cxpohob, 
aMepuKaHUbi npnflyivia/in i/moe 3aHdTne HeTbipexKO/iecHOMy 
poSoTy-canepy MARCbot, npeflHa3HaHeHHOMy p,nn noHCKa 

B3pblBHaTKM B MaiJJHHaX, — K HeMy CianW npklBH3blBaTb MMHy, H 

canep npeBpa™.ncfl b noflpbiBHMKa. PoSot pa3MepoM c nrpy- 
LueHHyKD MauMHKy HG3aivieTHO npoHMKan nepe3 y3Kwe npoxoabi b 
pacno/ioxeHi/ie npoTHBHMKa, w, Konaa co/iAaTbi Bv\p,eiw\, hto ue/ib 
floc™rHyTa, ohm nocbma/iM mmhg ci/inna/i Ha B3pwB. 3th nepBbie 
onbiTbi Bbi3Ba/in o6cyxAeHne cpeflu BoeHHbix npoKypopoB, 
oflHaKO Tenepb aiviepi/iKaHCKne 6ecnn/iOTHHKn, ynpaB/iaeivibie 

AXOplCTHKOM 3a MHOTMe TbICRHM KH/lOMGTpOB, 66CnpGnaTCTB6HH0 

y6nBaKDTnK5flePi c noMombra paKeTHoro opyxi/ia. l/1cno/ib30BaTb 
6ecnn/iOTHMK b CTpaHe, jiHLueHHOfi I1BO, zierKO. A botc nepBbiivin 
Ha3eMHbiMM po6oTaivin-co/iflaTaMM He cnoxi/i/iocb. B 2007 roay 
b AcJjraHMCTaH np nan a/in poSoTa SWORD, ocHameHHoro ABy- 

Mfl aBTOMaTaMM, BMHTOBKOM, MUHOMGTOM H npOTHBOTaHKOBOM 
yCTaHOBKOM CTOMMOCTbKD B 200 TbICflH flO/l/iapOB. Onpo60Ba~Tb 

era b ae/ie He yAa/iocb. no oahhm aaHHbiM, n3-3a TexHunecKOM 
HencnpaBHOCTM, a noAPyrwvi — n3-3araro, HTOConflaTbi cpa3y 
o6o3Ba^n ero TVR — Taliban Re-supply Vehicle (TpaHcnopT Ana 
CHa6xeHHflTajin6aHa): B03HHK/ioonaceHne, HTOTa/in6bi 3aroHHT 
po6oTa b /lOByniKy, pa3opyxaT h CTaHyT ncno/ib30BaTb opyxi/ie 
b cbomx uennx. Bnponeivi, SWORD nocnyxmi npoTOTunoM Ana 
pa3pa6aTbiBaeMbix po6oTOB-TaHKOB. 

TaKMM o6pa30M, Hana/io tohkm po6oBOopyxeHMM no/ioxeHO, 
n peniaTb oneBMflHbie npoSneivibi HyxHO cpohho, noKa npouecc 
He 3auje/i c^mlukom flaneKO. C tohkh 3peHHfi pa3pa6o~rHHKa, 
aBTOHOMHbiM, caiviocTO^Te/ibHO npuHUMaiOLunPi peiueHM^ po6ot- 
co^aaT o6^aflaeT MHOxecTBOM npenMymecTB, v\ coxpaHeHne 
>kmbom cu/ibi — OTHioflb He maBHoe. CHMTaeTCq, HTO B COBpeMeH- 
hom BOMHe KaxflbiCi cojiaaTSyaeTHMeTb uenyiocBMTy po6otob w 

nOCTOflHHO KOMaHflOBaTb BCeMU Cpa3y OH (J)H3MHeCKM He CMOXeT. 
riOTOMy-TOOHH W flO/l>KHbl 6blTb flOCTaTOHHO aBTOHOMHbIMM . 06- 
Jiaflafl BblCOKHM 6blCTpOflei?ICTBMeM, COBepilieHHblMMflaTHUKaMU 

n MexaHUKoPi, stm po6oTbi MoryT ropa3flo 6biCTpee v\ aqbqbeKTHB- 
Hee Bbino/iHMTb 6oeByio 3aaany. Bo/ieeToro, nnujeHHbie 3mou,mm, 
ohh Bbino/iHHiOT ee TOHHee. He/iOBeKy oneHb TpyflHO 3acTaBMTb 
ce6a ySnBaTb APyrnx/iKDfleCi, h nosTOMy, KaK npaBM^o, co^flaTbi 
na/i^T b B03flyx. 3to noflTBepxflaeTca pa3^MHHbiMM CTaTMCTHHe- 

CKMMM flaHHbIMM, HanpMMep TaKMMH! BO BpeMfl BOMHbl BO BbeT- 

HaMe Ha Kaxfloro y6nToro npuxoflM/iocb 18TbicnH BbinymeHHbix 
ny/ib. Po6ot KOHenHO xe 6yfleT flaBaTb MeHbiue npoiviaxoB. Ho 
npn 3tom oh MOxeT OKa3aTbcn ryiviaHHee He^OBeKa-conflaTa, 
Hanprnviep CTaHeT CTpe/i^Tb He b ronoBy, a no HoraM, HTo6bi Bbi- 

BeCTM npOTHBHHKa M3 CTpOH H B3dTb B n^eH. P06OT HMKOrfla He 

6yaeT MCTMTb 3a norn6iiiero TOBapnma, TBopnTb Hacn/ina nafl 
MnpHbiMM rpaxflaHawiM, nbuaTb n/ieHHbix w MapoflepcTBOBaTb. 
06ecneneHa n zion/ibHOCTb po6oTa: ero He/ib3n noflKynMTb, oh 
He oc^yiiiaeTca npnKa3a n, CKaxeM, bo BpeMn nonnueficKOM 
onepaunn He OTKaxeTC^ npnwieHMTb opyxne npoTMB cbomx co- 



rpaxflaH. EcTecTBeHHO, npn yc/iOBnn, hto TaKOBbi 3anoxeHHbie 
b Hero STunecKne npuHunnbi. AcTpe/iflTb no mhphum npoTecTy- 

KDLUMM, BOnpeKH BCeM KOHBeHUMSM, — HM-HM. 

Sra npeKpacHasi KapTMHa pa36nBaeTCH Ha Me/iKne KycKn npo- 
CTbiM Bonpocoivi: a KaK po6ot SyaeT OT/innaTb mmphwx rpaxAaH 
ot HeivinpHbix? HanpuMep, 6ecnnnoTHMK, HanpaBneHHbiPi Ha 
yHUHTOxeHne MauunHbi c /iMflepoivi TeppopMCTOB, He flonxeH 
CTpe/iHTb no Hew, ec/in p^flOM eaeT LUKO/ibHbm aBTo6yc. Ho ot- 
Kyaa oh 3HaeT, hto t3m ae™, a He Te xe caivibie TeppopwcTbi? 
Caivia B03MOXHOCTb Tararo pa3/iMHeHMfl cocTaBnneT npeflMeT 
cyunecTBeHHbix cnopoB cpeflw po6o3tmkob. BaxHoCi 3aflanePi 
OKa3biBaeTcn w 3aujiMTa 6oeBoro poSoTa ot Bi/ipycoB co3HaHMa, 
KOTopwe MoryT caenaTb ero noxoxnM Ha o6biHHoro xmboto 
cojiflaTa c ero STunecKHMM npo6/ieiviaMn. B caMOM ae/ie, Bnpyc 
npeflaTe^bCTBa, BHeflpeHHbiM b M03r po6oTa, npuBeAeT k no- 
Tepe 6e3yc^OBHOM nodnbHOCTM n 3acTaBMT ero nepeMTn nofl 
KOMaHAOBaHne npoTHBHMKa. Euue onacHee BHeapeHne Bnpyca, 
CMemaKDinero Mopa/ibHbie oueHKM, Hanprnviep, TaK, hto HeKOTO- 
pbie npeflCTaBUTe/iM pofla HenoBenecKoro OTHbiHe CHMTaraTC^ 
HenioflbMn w 3anpeTbi kohb6hu,mm Ha hmx He pacnpocTpaHHiOTCfl. 
Tonaa n BOcneTbifi aflenTaMU 6oeBbix po6otob ryMaHM3M nerKO 
ncne3aeT, ociasnm ro/iyro MauunHy pj\n y6nMCTBa. noflo6Hbie 
npnMepbi moxho npuBOflHTb b m3P^ahom KonnnecTBe. 

BnponeM, sto Bee Teopnn. CoBpeivieHHoe xe cocTO^HHe p,en 

C 3TMK0M 6oeBblX PO6OTOB — HyflOBMIHHO: OHeBMflHO, B hux HeT 
HHK3KHX STMHeCKMX OrpaHMHeHMM. riOKa HTO 3TO onpaBflaHHO, 

Beflb Bee TaKne po6oTbi TeneynpaB/iaewibie, n peiueHMe o Haxa- 
tmm Ha cnycKOBOM kpkdhok npuHMMaeT oneparap. Oh m flO/ixeH 
HecTM OTBeTCTBeHHOCTb, Korfla ot BbiCTpe/ia 6ecnnnoTHMKa 
norn6aKDT MnpHbie xuTe/in KaKOM-ra 3aTep«BLueiicsi b ropax 
AepeBHn, xoto Ha npaKTUKe Bee KOHnaeTcn AnnnoMaTnHecKi/iMn 
n3BMHeHMnMM. OAHaKO nofiB/ieHMe 3tmx po6oTOB yxe pe3KO 
M3MeHnno caM xapaKTep BotiHbi, cflenaB ee 6o/iee KpoBaBotf. 
Tenepb oneparap, y6nBaKDinnM Ha paccra«Hnn, He bmamt ma3 
CBoePi xepTBbi, He bmaut pa3pytiinTenbHbix nocneflCTBuCi cbomx 
fletiCTButi. Bee nponcxoflUT KaK b KOMnbrarapHofi wrpe. Bonee 
raro, caM oneparap noHTu He noflBepraeraa onacHOCTn bo3- 
Me3flM«, He pucKyeT, cv\p,n b orane, noTiyHMTb ny/iro b no6, a, 
OT6biB CMeHy, MfleT nepeKycuTb c flpy3b?iMM n B03Bpamaerafl 
flOMOM k ceMbe. TaKaa 6e3HaKa3aHHOCTb Hen36exHO BefleT k 
aBaHTKDpaivi. OneBMflHO, hto BbiAana 6yAymeMy aBTOHOMHOMy 
po6oTy nnu,eH3nn Ha ySn^CTBO npn cepbe3Hbix coMHeHunx b 
B03MOXHOCTM npuflaHM^i eMy STunecKnx orpaHnneHUM CAenaeT 
CMTyau.nK) eme 6oTiee onacHOM. riosraMy poSostmkm BpoAe 
flxaHMapra BepyAXMO yBepeHbi, hto TaKoCi /inu,eH3HM 6biTb He 
ao^xho, a co3AaHne, pacnpocTpaHeHHe w npHMeHeHMe SoeBbix 
Po6otob HyxHO peryjnupoBaTb MexAyHapoAHOM KOHBeHU,neM, 
npwHATb Korapyio HeoSxoAUMO KaK moxho CKopee. A MOxeT 
6biTb, u BOBce 3anpeTMTb Tame ctimujkom yMHoe opyxne, KaK 
3to 6bino CAenaHO c xuMMHecKMM w 6aKTepno/iornHecKMM, m no 
ToCi xe npHHUHe: no/iHOCTbio KOHTponnpoBaTb nocneACTBnn ux 
npuMeHeHua ne/iOBeKy He noA cn/iy. 



nporpaMMupyeiviafl 
rn6e/ib 

KJieTOK — 

MefluuuHe 



Aoktop 6nojiornHecKMx HayK, 
npo0eccop 

E.A->Kmbotobckiim, 

KapOJlMHCKMM MHCTMTyT (CTOKPOJlbM), 

MTYmm. M.B./loMOHOCOBa 



«llporpaMMnpyeMaa m6e/ib?A, aro Ha3biBaercn 
anonT03», — CKaxer npocBemeHHbifi HMrarenb. 
Ha caMOM Mene anonro3 — nvinib ommh m MHomx 
BMflOB nporpaMMHpyeMofi KneTOHHofi CMepm. 
Co3flaBaa c/ioxHbie crpyKTypbi w noAAepxuBan hx 
cymecTBOBaMie, npv\pop,a, iok MviKenaHAxeno, 
nocroHHHO orceKaer /lULUHee; kjigtkm p,on>KHb\ 
yMMpaTb, Hm6bi xu/i opran\A3M. I/I noAo6h<o scew 
>ki/i3hghho BaxHbiM dmnomnecKUM npoueccaM, 
nporpaMMwpyeMan rvt6enb KneroK — k/iioh KneneHiAto 
MHori/ix 3a6oneBaHV\v\. 



39 KIMlOMeTpOB KMLUGHHIIKa 




CmambH uanucana no MamepuamM jiereupu, npoHumtmuou aemopoM 
nu 3uMueu Haynmu uucoAe «CoepeMeHHan 6uoAoem u 6uomexuoAozuu 6ydywpto» 
e qbeepwie 2014 loda (http://winter.futurebiotech.ru) 



rVl6e/lb K/ieTKM MOXGT 6blTb naCCMBHbIM 

i/inn aKTHBHbiM npou,eccoM. naCCMBHbIM — 
CMepTbOT noBpe»<fleHMM, Kcrropbie mieTKa 
Hecnoco6Ha noni/iHUTb. AKTHBHbm npo- 
u,ecc HMeeT Mecra, Konaa K/ieTKa Bbino/i- 

HHJia CBOKD 4>yHKU,MKD H AO/lXHa yMTM CO 

cueHbi, ycTynnTb AoporyAPyruM icneTKaM. 
XapaicrepHbiM npniviep — 3M6pnoHa/ibHoe 
pa3BMTne: cf>opMnpoBaHi/ie opraHa b pa- 
CTyLueM opraHM3ivie nponcxoflUT He TO/ib- 
ko 3a cneT pocTa n fle/ieHwq K/ieTOK, ho m 
3acHeryAa.neHi/m «jimiuhmx». BnponeM, u 
nocne noBpexAeHi/m MOxeT BicmoHaTbCfl 
aKTMBHbiM npou,ecc rn6e/in: «n/iaHOBoe» 
ycTpaHeHMe 6biBaeT npeAnoHTHTe/ibHee 
HeynpaB/iaeMoro pacnaAa. 

Jlio6afl nonynflu,nn kji gto k perynnpy- 
eTca Tpeivrn npou,eccaMu, OAnnaKOBO 
BaxHbiMn: Ae/ieHne, Anct>4)epeHi4npoB- 
Ka — npeBpaLueHne MonoAbix KjieTOK b 
3pe/ibie (npn stom mx KOJii/inecTBO MOxeT 
KaKyBe/iMHMBaTbcn,TaKnyivieHbLijaTbCfl) n 
™6e/ib K/ieTOK. Te/io B3poc/ioro ne/iOBeKa 

COCTOMT H3 AeC^TKOB TPM/IJIUOHOB K/ieTOK, 

n exeAHeBHO KaxAbiti M3 Hac TepseT Ae- 



catkm MM^/inapAOB M3 hux, b nepecneTe 
Ha Bee — npniviepHO KM/iorpaMM. CaMO 
co6om pa3yivieeTCfl, noTepio BOcno/iHHiOT 
HOBbie K/ieTKn, t3k hto Mbi He TepaeM no 
KM/iorpaMMy b AeHb. (KcTa™, xnpoBbie 
K/ieTKn, KOTopbiM xe/iaiOT non/i6e/in 
MHorne xyaeiomne, c B03pacTOM wioryT 
npn6aBJiflTbca b HMC/ie, a yivinpaiOT He- 
oxotho.) BceMbi3HaeM, KaKC/iyLAMBaeTcn 

H OSHOBJlSieTCfl (lOBepXHOCTHblM c^oti 

koxh — annAepMHC. B nuc/ie HanSonee 
aKTMBHO rn6Hyiunx — K/ieTKM anHTenwa 
KMLueHHMKa: Ha npoTaxeHnn xh3hm ne- 
^OBeKa ohm 3aivieHflK3Tcn npniviepHO 4000 
pa3. Ec/im 6bi CTapbie K/ieTKn He norn6a/in, 
to 3a 70 xieT Ham Ki/iiueHHUK aoctut 6h 

A/lUHbl 39 KM! AKTHBHO 06HOB^flKDTCfl M 

K/ieTKM KOCTHoro M03ra — 3a Te xe 70 
/ieT opraHM3M npon3BOAHT nx oko^o Tpex 
tohh. Eme oamh npuMep — THMyc, b ko- 

TOPOM pOXAaKDTCfl H C03peBatOT KJieTKH 

nMMyHHOM cucTeivibi. ripniviepHO 90% 

TMMOUMTOB — TaKHa3blBaiOT/lHMCt)OUHTbl, 

noKa ohm HaxoA^TCfi b TUMyce, — b HeM 



xe m norn6aiOT, w swuiib 10% BbixoAMT 3a 
ero npeAe^bi. 

B MHAMBMAya/lbHOM pa3BMTMM He^OBe- 

Ka M/iM jiioSoro APyroro cyiuecTBa Toxe 
He o6oM~rncb 6e3 nporpaMMnpyeMOM 
rw6e/in K^eTOK. XpecTOMaTMWHbM npu- 
Mep anonT03a — MCHe3HOBeHne xBOCTa y 
ro/iOBacTMKa; nHTepecHO, hto 3tot npo- 
uecc BMecTe c APyrMMn MeTaMopqbo3a- 
mm pery/inpyeTCd n3MeHeHneM ypoBHn 
TuponAHoro ropMOHa b kpobm. A HTo6bi y 
XHBOTHOrO cct>opMMpoBa/incb na/ibubi Ha 
^ane, ao^xhh wcHe3HyTb K/ieTKH, pac- 
nonoxeHHbie MexAy 3anaTKaMM na/ibueB 
(PMC. 1 ). riporpaMMMpyeMan rn6e/ib K/ie- 
tok ynacTByeT h b co3peBaHnn no/iOBbix 
opraHOB, n b pa3BHTnn M03ra, norn6ujne 
npn anonT03e K/ieTKM opraHH3Ma ao/ixhu 
6biTb cteAeHbi coceAHMMH K/ieTKaMn 
s\v\6o MaKpocf)araMM — npoc{)eccMOHa^a- 
mm noxnpaHMfl. E/iaroAapa 3T0My anon- 
to3 noHTu HMKorAa He conpoBOXAaeTcn 
BOcna^eHneM. noApo6Heeo63TOM mox- 
ho npoHi/rraTb b HeAaBHO onyS^MKOBaHHbix 
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CTaTbHx (H.Yamaguchi et al, eLIFE,2014, 
3:e02172, D.Wallach, A.Kovalenko, eLIFE, 
2014, 3:e02583). 

OneBMAHO, HTO CMepTb K/ieTOK AOJlXHa 

CTporo peryjii/ipoBaTbCfl, ohm aojixhu 
norn6aTb b onpefle/ieHHoe BpeMH m b 
onpeae/ieHHOM Mecie, i/iHane b opraHH3- 
Me BOuapnTCA xaoc. 

5a6oHKa u nepBb 

OeHOMeH nporpaMMMpyeMoK n/i6e/ii/i 
K/ieTOK M3BecTeH yxe 6onee era ner, ho 
AO cepeAUHbi npoLu/ioro BeKa oh iiohth 
He npi/iB/ieKa/i BHUMaHWfl yneHbix. Ab- 
topom TepMMHa «nporpaMMnpyeMaa 
K/ieTOHHa^ cMepTb» cTa/i aiviepuKaHCKUM 

K/ieTOHHbM 6MOJ10r PHHapA /lOKLUI/IH. B 

cepeAUHe 60-x toaob npoLu/ioro BeKa oh 
6bm acnupaHTOM y Kappo/uia yi/uibflMca 
b TapBapACKOM yHi/iBepcnTeTe u, no ero 
co6cTBeHHbiM paccKa3aM, yxe Hani/ma/i 
Bo/iHOBaTbcsi — neTbipe roAa b acni/ipaH- 
Type, m Bee eme HHKaKHX ny6.ni/iKaLi, i/im! 
Oah3ko b 1964 — 1965 roAbi Bbini/io cpa3y 
nflTb cTaTeM /loKinnHa v\ ymibsiMca noA 
o6lamm Ha3BaHueivi «Programmed cell 
death». 06i>eKTOM nx ncc/ieAOBaHHM 6bm 
Lue/iKonpflA — b MeTaMopc)503e 6a6oHKi/i 
yAa/ieHne «HeHyxHbix» cipyKTyp coBep- 
LLieHHO Heo6xoAHMo. 

BaxHyio po/ib b pa3BMTHM stoto Ha- 
npaB^eHkiq cbirpana pa6oTa AOKTopa 
TaTbi (J.R.Tata, C.C.Widnell, «Biochemical 
Journal», 1966, 98, 604—620), kotophm 
noKa3an, hto npou,ecc ™6e/in K/ieTOK 
Tpe6yeT ci/iHTe3a PHK 1/1 6e/iKOB. 3to 3Ha- 
hi/ijio, hto ru6e/ib 6biBaeT He cnynatiHoK, 
a reHeTunecKM AerepMUHi/ipyeMoii, npo- 
ncxoA^LAeM «no CBo6oAHOMy Bbi6opy» 
K/ieTKi/i v\nv\ opraHM3Ma. 

TorAa xe, b 60-e, 6nonor CuAHeti 
BpeHHep, BbixoAeu, 1/13 KDxhom AcjapuKM, 
pa6oTaBLui/iM b Be/inKo6pi/iTaHi/in, npeA- 

J10XI/IJ1 HOBbIM MOAeJIbHbIM 06heKT pfm MC- 

c/ieAOBaHMfl MHAHBHAyanbHoro pa3Bi/iTnsi 
opraHi/i3MOB — nepBflHKa Caenorhabditis 
elegans, o6i/iTaioLAero b noHBe. 3™ Kpo- 
LueHHbie cymecTBa MHTepecHbi TeM, hto 
jena B3poc/ibix oco6ePi coctoht M3 CTporo 



onpeAe/ieHHoro nncna K/ieTOK, ynacTb 
KaxAoPi M3 kotophx npeAonpeAe/ieHa. 
Hepe3 neTbipe AecflTuneTun, b 2002 roAy, 
CMAHeCi BpeHHep BMecrre c Po6epTOM 
Xopbmtu,om m flxoHOM Ca/iCTOHOM no/iy- 
hh/ih Ho6e/ieBCKyio npeivinio no 4>h3mo- 
/lornw i/inn MeAnuuHe 3a haghtmcJ) 1/1 Ka 141/1 kd 

reHOB HeMaTOAbI, KOHTpOJll/ipyiOLLLUX 

pa3BHTne opraHOB 1/1 nporpaMMi/ipyeiviyio 
n/i6e/ib icneTOK. 

C APyroCi CTopoHbi, MeAMUMHe eiAe b 
XIX BeKe 6bmn i/i3BecTHbi HB/ieHna, ko- 
Topbie Mbi Tenepb Ha3biBaeM anonT030M 
(HanpuMep, peAyKu.ua ani/iTe/inn iviaTKn 
bo btopom no/iOBUHe wieHCTpya^bHoro 
Ui/tK/ia). B 1965 roAy stom TeivioPi 3anHTe- 
pecoBajica aBCTpa/iMMCKMM naranorflxoH 
Kepp M3 KBi/iHcneHACKoroyHMBepci/iTeTa. 

MCCneAy^ 3/ieKTp0HH0-MMKp0CK0nMHe- 

CKne npenapaTbi TKaHePi, oh o6Hapyxn/i 
KapTi/iHy K/ieTOHHOM CMepTi/i, npuHunnn- 

a/lbHO OT/ll/lHHyK) ot HeKpo3a. ll03AHee OH 

npnexa/i Ha ca66aTi/iKa/i b LUoT/iaHAUK), 
b A6epAHHCKnCi yHnBepci/ueT, no npi/i- 
maujeHMKD A/iacTopa Kappn — oahoto 

H3 CaMblX H3BeCTHblX naTO/ioroB TOTO 

BpeMeHn. (C^OBO«ca66aTMKa/i» BAaHHOM 
cnynae moxho nepeBec™ Ha pyccKi/iPi KaK 

«TBOpHeCKMM OTnyCK».) Pe3y^bTaTOM nx 

coBiviecTHOM paSoTbi CTa/ia 3HaMeHMTaa 
Hbme crraTbfl «AnonT03 KaK qbyHAaivieH- 

Ta/lbHblM 61/IOJlOn/IHeCKt/IM 0eHOMeH C MHO- 

xecTBeHHbiMM cpyHKU,n5iMH b pery/i^unn 
KHHeTHKi/i TKaHeM». TpeTbMM coaBTopoivi 
6bm 3hapkd YaCi/iM, acni/ipaHT Kappn. 
TepMi/iH «anonT03» aBTopaivi npeA/ioxn/i 
flxeCiMC KopiviaK, npoqbeccop rpenecKoro 
H3biKa b A6epAMHCKOM yHMBepcnTeie. 
3to c/iobo MOxeT 6biTb nepeBeAeHO KaK 
onaAaHi/ie nncTbeB, nenecTKOB, ho ero 
TaKxe ynoTpe6jin/in TnnnoKpaT n Ta/ieH, 
o6o3Hanafl OTMnpaHHe v\ noTepra HeHyx- 
hhx opraHM3My nacTMU,. 

Jlro6onbiTHO, hto Tpoe coaBTopoB no- 
cbma^n cboio craTbio b BeAyLuue xypHanu 
Toro BpeivieHM v\ Be3Ae ee OTK^OH^nn, 
oueHi/iBaa TeMy KaK ManonHTepecHyra. 
Kappn 6bi/i H^eHOM peAKonnernn "Brit- 
ish Journal of Cancer», n oh yroBopmi 
peAaKTopa npHH^Tb CTaTbra k nyS/ii/i- 
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Kau.nn (Kerr, Wyllie, Currie, 1972, 26, 4, 
239-257, doi: 10. 1038/bjc. 1972.33). 
3to «^K)6e3Hoe OAO/ixeHne» b Aa/ibHeK- 
LLieM CM/lbHO yBe/ii/iHnno HMnaKT-ctpaKTop 
xypHa/ia — CTaTbio unTnpoBann Tbic^HM 
pa3 i/i npoAO/ixaKDT unTnpoBaTb no cev\ 
AeHb. B HacTOflmee Bpeivin 3Ta Teivia™Ka 
Hi/iKOMy He KaxeTca 6ecnepcneKTHBHOM. 
no moi/im noAcneTaivi, KaxAbie 24 MMHy™ 
noflB/ineTCn HOBaa nySnuKaun^, bk/iio- 
HaiOLAaa TepMMHbi «anonT03», «HeKpo3», 
«ayTO0arufl» i/i/in «nporpaMMnpyeivian 
rn6enb K/ieTOK». 

riepecaflKM Ha nymx rn6e/in 

Mcc/ieAOBaHne nporpaMMnpyeMoti K/ie- 
tohhom CMepTi/i i/iMeeT He TO/ibKO ctpyHAa- 
MeHTa/ibHoe, how npnK/iaAHoe3HaHeHne: 
ceroAHA 3to BaxHbiM acneKT K/iHHMnecKOM 

MeAMUMHbl. npHHMHOM MHOTUX XpOHMHe- 
CKMX 3a60/ieBaHMM OKa3anMCb H3MeHeHM3 

b pery/inu,nn npou,ecca rn6e^n K/ieTOK. 
M3MeHeHwa MoryT wvieTb reHeTnnecKoe 
n/ii/i nHoe nponcxoxASHMe, ho, TaK mjih 
MHane, naTO/iornn xapaKTepi/i3yeTca M3- 

6blTOHHOM rn6e/lbKD K/ieTOK l/IJll/1 BblXH- 
BaHl/ieM Ae<t>eKTHblX, KOTOpbie AO/lXHbl 

6bmn norn6HyTb. K nepBOM KaTeropni/i 
OTHOCflTcn HeKOTopbie HePipoAereHepa- 
THBHbie, reMaTO/ion/mecKi/ie, MMMyHHbie, 
MHqbeKunoHHbie m MeTa6o/inHecKne 3a6o- 
jieBaHna. BTopan KaTeropna — noaB/ieHi/ie 
b opraHM3Me «^hluhmx», noTeHu.ua/ibHO 
AectpeKTHbix K^eTOK — 3to npexAe Bcero 
onyxo^M 1/1 npeAonyxo/ieBbie cocTOflHua, 
ho TaKxe ayTOHMMyHHbie, MHqbeKUMOH- 
Hbie, MeTa60.n1/iHecKi/1e n reMaTO/iorn- 
HecKwe 3a6o/ieBaHM!i. fl/in noHMMaHun 

naT0C)3M3M0/10rMM 3T1/1X MHOrOHUCJieHHblX 

3a6o/ieBaHi/M npnHu,nnna/ibHO BaxHO y3- 
HaTb, i/i3-3a nero w vp,e npon30Lue/i c6oPi. 

MexaHH3Mbi pery^aunn K/ieTOHHOM 
CMepTu OKa3a/wcb BecbMa c/ioxhumm, m, 
HecMOTpn Ha KOJiocca/ibHbiM nporpecc b 
3tom 06/iacTi/i, MHoroe ocTaeTcn HenoH^T- 
HbiM. Heo6xoAMMO AeTa/ibHO pa3o6paTb- 
Cfl b CMrHa/ibHbix nyTflx, npuBOA^iAHX k 
ruSe/in K/ieTKi/i. CePiHac CHHTaeTCd, hto 
cyiAecTByeT ochobhom, cepAUSBt/m- 

HblPi (KOpOBblPi) nyTb C OTBeTBJieHI/IHMI/l, 

KOTOpbie BeAyT wnw k cneunqbi/inecKi/iM 
MexaHM3MaM rn6e/iw k/ictok b OTAe/ibHbix 
TKaHflx, v\rw\ k naTO/iorMAM. 




Anonmo3 eo epejun HopjuajibHoio pa3eumm Kommocmu mmiuu. 1mm 
Kjemm, nodeepiutueca anonmo3y, npm OKpaiuenu. Cnpaea — ma Me Konemocmb 
dem cnyemn (W. Wood etal., «Development», 2000, 127:5245—5252) 



HoMeHK/iaTypHbiti kommtgt no i/icane- 

AOBaHMKD ™6e/lkl K/ieTOK, B KOTOpbIM 

MMero necTb BxoflMTb, no coBOKynHOCTn 

MOpcflO^OrHHeCKMX H 6HOXMMMHGCKMX 
H3MGHeHMM BblAejlMJl HeTbipe TMnMHHblX 

BUfla K/ieTOHHoPi CMepTH — anonT03, 
HeKpo3, ayTO0arnKD m KopHi/icj)HKau,Mio 
(oporoBeHne), aTaKxe BOceMbaTunnHHbix 
BMflOB. KaxflbiM 1/13 hux npoTeKaeT no cbo- 
eiviy nyTM. ripn stom He/ib3^ CKa3a~rb, hto 
TunnHHbie BaxHee a™nnHHbix, ohm npocra 
jiyniiie M3yHeHbi. 

Bo btopom rpynne ecTb no KpaMHePi 
Mepe flBa Tuna rw6e.ni/i, Korapbie i/i3BecT- 
Hbi BceM ec/iM He no Ha3BaHi/ito, to k3k 
HBJieHi/ie. Hanpniviep, KorAa MO/iOAasi MaTb 
nepecTaeT KopMHTb M/iafleHua n o6"beivi 
rpyflu yMeHbLuaeTcq, kjiotkm mo/iohhom 
xe/ie3bi ruSHyT no cneu,i/ict>HHecKOMy 

nyTH, KOTOpbIM Ha3blBaeTCf1 aHOHKMC. 

flpyroPi npniviep — Mi/iTOTi/inecKaa KaTa- 
CTpocjja, MaccoBaa rn6e/ib K/ieTOK, ko- 
Topan HaS^KDflaeTca nocne Heci/uibHoro 
paflnaunoHHoro bosaomctbhh, a TaKxe 
noc/ie HeKOTopbix APyrux CTpeccoBbix 
cJjaKTopoB, HanpMMep xnMMOTepannn. 
ripn 3tom K/ieTKa «3acTpeBaeT» b oahom n3 
ct>a3fle/ieHHFi (Mi/iT03a), a3aTeM/in6o mo- 

XeT 6eCKOHTpO/lbHO pacTn w yBenMHMBaTb 

cbom o6"bGM, /in6o norn6aeT. M xopowo, 
hto norn6aeT: K/ieTKe c HapyweHHbiM 
xpoiviocoMHbiM Ha6opoM JiyHLiie C0V\1V\ 

CO CU,eHbl. 

MMTOTMHecKaa KaTacTpoct>a 6bi/ia oni/i- 
caHa eme b 80-e roflbi XX BeKa, oflHaKO He 

6bl/10 nOHHTHO, B HaCTHOCTH, CHHT3Tb JIM 

ee pa3HOBMflHOCTbKD nporpaMMnpyeiviOM 
CMepTH MJiM naccMBHOM rn6e^bto H3-3a 

«nOTIOMKM». BHeCTM HCHOCTb nOCHaCT/ll/l- 

Bi/i/iocb flByM jia6opaTopi/iflM — Hanieti 

B KapOJIMHCKOM MHCTMTyTe l/l KOJIJier H3 

OpaHUMM. Mod acnnpaHTKaXe/iHH BaKi/i- 
4>axMeTorny BbiacHH/ia, hto Mi/rroTi/iHecKan 
KaTacTpocJja MOxeT npoTeKaTb /11/160 b 
BMfle anonT03a, jii/i6o b BMfle HeKpo3a, b 

3aBHCHMOCTM OT TOI~0, K3KHe 6e/lKM 3KC- 

npeccupyiOTCfl b tow i/i/ii/i whow tiohi/i, m 
sto He npocra no/iOMKa, a i/imbhho npo- 
rpaMMnpyeMoe co6biTne (Vakifahmetoglu 
H., Olsson M., Zhivotovsky B., «Death 
through a tragedy: mitotic catastrophe*, 
«Cell Death and Differentiation*, 2008; 15: 
1153—1162). MccjieflOBaHMA b aaHHOM 
HanpaB/ieHun npoAOJixaiOTca b HaiueM 
jia6opaTopni/i b MTY. 

Caivioe MHTepecHoe, hto MexAy ny- 
™mh ™6ejin K/ieTOK nivieiOTcn CBoero 
pofla nepecaflOHHbie CTaHuni/i, h sto ew,e 
ycTioxHdeT KapTHHy, Ae/iaa ee noxoxePi 
Ha cxeiviy MeTpono/iHTeHa b Merano/ii/ice 
Bpofle HbKD-MopKa v\nw MocKBbi. noneiviy 

B pa3HblX K/ieTKaX M TIOHflX pa60T3K)T 

pa3/iMHHbie 0opivibi vwQenw, hto HyxHO 
cfle/iaTb, HTo6bi, CKaxeM, paKOBaa icneTKa, 
y kotopom 3a6/iOKi/ipoBaH oahh H3 nyTeM 
rn6e/in, «CAe/ia/ia nepecaflKy» w Ha- 
npaBM^acb no ApyroMy nyTM, — Bee 3th 



Bonpocbi M3yHaKDTCA b HacTO^mee Bpeiviq. 
HecKOJibKO jieT Ha3afl EBponeticKMki 

COKD3 BblAe/lMJl 12 MH/1/1MOHOB eBpO Ha 

noflAepxKy ncc/ieflOBaTeTibCKoro npo- 
eKTa, b kotopom ynacTBOBa/in 6no^orn- 
3KcnepnivieHTaTopbi, Bpann, cneuna^ncTbi 
no MaTeMaTunecKOMy MoaeTinpoBaHMio 
M3 12 CTpaH. MHe nocnacTTiHBM/iocb py- 
KOBOflMTb stum npoeKTOM. Ero 3aflaneM 
6bi/io ncc/ieflOBaTb curHa/ibHbie nyTH, 
Beflymne k anonT03y n flpyrnivi Ti/inaM 
rn6e/in K/ieTOK npn BMH-MHctpeKUMM v\ 
OHKO/iornnecKMx 3a6o^eBaHnax, b nacT- 
hocth paKe/ierKMx, aTaKxe b HopiviaTibHbix 
K/ieTKax. (Bbi6op na/i Ha 3th 3a6o^eBaHHA 

He TO/lbKO M3-3a Mx60TlbLUOM 3HaHMMOCTH: 

npw CIIMfle Ha6^KDflaeTCfl M36biTOHHaa 
rn6e^b K/ieTOK, npn paKe — HefloCTa- 
TOHHan.) 3i<cnepi/iivieHTbi npoBOAn/in 
Ha K/ieTOHHbix KynbTypax nejiOBeio, Ha 
MOfle/ibHbix opraHM3Max — flpoxxax, He- 
wiaTOfle C.elegans v\ Mbiwax, BbinoTiHann 
TaKxe K/inHMHecKne ncnbiTaHna. npoeKT 
3aBepujMTiC3 b 2013 rofly; b pe3y/ibTaTe 
yAanocb nonynnTb TecTbi ana BbmBJieHkin 
naTO/iornPi m pa3pa6oTaTb noflxoflbi k 
HOBbiM MeTOflaM TepannM. 

Hto KacaeTca TeopeTunecKoro Bbixo- 
fla — MToroBaa cxeMa nyTen K/ieTOHHoCi 
rn6e/in (puc. 2) flOBO^bHO c^oxHa, w 
paccKa3aTb o HePi no/iHOCTbio b kopotkom 
CTaTbe HeB03MOXHO. M Bee xe HeTpyflHO 

33MeTHTb, HTO nepCneKTMBHblX MMLiieHeM 
P,nn B03flePlCTBMfl flOBO/lbHO MHOrO (Ha 

cxeivie ohm o6o3HaneHbi MUHycaivin). Ha 
3tmx STanax K^eTOHHyra civiepTb moxho 

OCTaHOBMTb M/1H, eCTIM 33MeHHTb MMHyCbl 
n/nocaivin, yCKOpMTb. 



Kacnasbi, «CTpa)K reHOMa» 
ii Apyrne 

OAHa M3 c/ioxHOCTePi coctomt b tom, hto 
Se/iKi/i, ynacTByKSLuue b perynqu,MM ru6e/in 
K/ieTOK, BbinojiHflKDT m flpyrne ct>yHKU,i/ii/i. 
3to m noHnTHo: TpyflHO npeACTaBMTb, 
HTo6bi paunoHa/ibHan npupoAa co3Aa/ia 
cneui/ia/ibHyio cucTewiy MCK/iKDHHTe/ibHO 
A/in yMepmBJieHMfl k/ictok. no ziornKe 
Bemeti, cocTaBJiaKsmne stom cucTewibi 
AonxHbi b Hopivie Ae/iaTb KaKyK)-Hn6yAb 
none3HyKD pa6oTy, a npH h6o6xoahmoctm 
Mo6nnn30BaTbCfl, HTo6bi y6paTb naTono- 
rMHecKne K/ieTKM . TaKaa MHoroct>yHKLi,i/io- 
Ha/ibHOCTbycnoxHaeTTepannK): B03AeW- 
CTByq Ha3BeHoanonT03Horo nyTH, BaxHO 
He noMeiuaTb pa6oTe stoto KOMnoHeHTa 

B HOpMaTlbHOM TKaHl/I. 

noneTHoe wiecTO b anonTOTunecKoti 
ct>opMe K/ieTOHHOM rn6enu 3aHMMaK3T 
Kacna3bi — ceMeficTBO M3 TpuHaAuaTu 
6e/iKOB, pa3Ae/ieHHbix Ha ABe rpynnw, 
KOTopwe ynacTByraT b pa3BMTnn anonT03a 
hjim BOcna/ieHnn. Kacna3bi othochtca k 
npoTea3aivi — cfiepivieHTaM, paciAenrmK)- 
lahm APyrne 6e/iKM, npuneivi pe3y/ibTaTbi 

3T0M MX aKTMBHOCTM MOTyT 6blTb CaMbIMM 

pa3HbiMM, Aaxe KorAa penb MAeT 06 oa- 
hom n tom xe cfiepMeHTe, ho b pa3HbixTKa- 
Hflx n npn pa3/inHHbixyc/iOBnnx. TaK, npH 
OKuc/iMTenbHOM CTpecce Kacna3a 1 pac- 
LAennneT nHTepnePiKi/iH 1B, npeBpaLAan 
ero b aKTMBHyK) cfiopMy. (HHTepnetiKMHbi 
nrpaKDT ueHTpanbHyra po/ib b nMMyHHbix w 
BOcnanMTe/ibHbix npoueccax. ) 3to MOxeT 
6biTb npuHMHOM niueMMM b K/ieTKax ne- 
neHu n MHOKapAa; Ha k/igtohhom ypoBHe 
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Cxmanymeu,mKotmpbmcuiHMmonmommecKouiu6emdoxodumdoMumoxoHdpuuudatbw^ 
no raemice, laKamuemcb pacnadoM xpoMamum u (jipamenmaufieu adpa. BancuyM poAb e npoxowdemiu 
anonmommecKoio cuindta uipaem manueaum Kacna3, ceMeucmea npomeoAummecKux (pepMeumoe. 
Hsp — 6caku mewioeoeo iuoku, Cyt. c — numoxpoM c; nodpo6uee 0 mauxax, 6edKax cmeucme Bcl-2, MP, 
a maKMe SMAC, mane uasbieaeMOM Diablo, cm. e meiccme 
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Ey(f>epHbiM pacTBop 



KoHTpo/ibHbie nenTMflbi SMAC-nenTMflbi 





TRAIL 



KoHTpo/ibHbie nenTMflbi 
+TRAIL 



□ 



SMAC-nenTHflbi 
+TRAIL 



IIodo6Hbie SMAC eemecmea (nenmudu ujiu Mi3K0M0JieicyjuipHbie opzamneame coeduHema) dejiawm 
MOKimecmeeHHym onyxojib Motia — iMioMy lyecmeumuibHou k mepanuu 6ejucoM TRAIL, numommM 
in cejueucmea (paicmopoe mKpoia onyxojteu, a marcwe k mhoium xuMuomepaneemmecmim npenapamaM 
( neyicawHbi na pucymce). Tomko npu ux coeMecnmoM deucmeuu iauomo eMoxe nodonbunmixMbimeu ucie3aem 
noMOcmbw, ee Kjiemrcu iu6uym no nymu anonmoia (S.Fulda et al, «Nature Medicine», 2002, 8 ( 8), 808—815, 
doi: 10.1038/nm735). Bnacmoiunee epeim danmie MUMemum SMAC Hoxodamcn na mpembeu gbase 
KAumnecKux ucnumamu 



nponcxoAUT anonT03, kotophm b onynae 
HapyuieHMM cparoi4MT03a MOxeT TpaHC- 
cpopMHpoBaTbcn b Hei<po3. B neneHOHHOM 
TKaHM Ta xe Kacna3a wioxeT pacmennTb 
6enoK, npuBOAH k nepeKmoneHMio anonTO- 
tmhgckom nporpaMMbi BayTOCparnHecKyKD, 
a 3aTeM n k reMopparnnecKOMy niOKy. C 
APyroPi CTopoHbi, ec/in no/iHOCTbioy6paTb 
3tot 6e/iOK, 3to Bbi3biBaeT ™6e/ib kjigtok 
neneHM no Tuny HeKpo3a. 

B 1990— 2000-e roAbi MHorne cpap- 
MaueBTMMecKne cpupivibi BK/iaAbiBa/iM 
orpoMHbie AeHbrw b pa3pa6oTKy mhtm6m- 
topob Kacna3. Tenepb npaKTUMecKw Bee 
npeKpaTM/in pa6oTy b stom HanpaBjieHnu, 
nocKonbKy nHrn6nTopbi OKa3a/incb tok- 

CMHHblMM, — MMeHHO nOTOMy, HTO 6/10- 

KnpyKDT Hopwia/ibHyKD cpyHKu,nio Kacna3 b 
K/iGTKax. B HacTonLAee Bpewia MHrn6MTopbi 
Kacna3 Mcno/ib3yiOT nwiub b 3KCTpem-ibix 
CMTyaunax, HanpMMep npi/i octpom unp- 
po3e neneHM, KorAa Heo6xoAHMO KaK 
mokho CKopee ocTaHOBMTb pa3pyiueHne 
TKaHM. Apyroti npniviep — Tarae THxe/ioe 
3a6o/ieBaHne, KaK 6ojie3Hb KpoHa: xpo- 
HHH6CK0G BOcna/ieHne Bcex ota6/iob xe- 
nyAOHHO-KHiueHHoro TpaKTa, ot nonocTM 
pTa ao npaMOM kmlukm, c o6pa30BaHneM 

CBMLAeM, HHCpeKUMOHHblMM OCTIOXHeHMH- 

mh n npoHMMw npo6/ieiviaMM. npu jieneHnn 
6o/ie3Hn Kpoina (aTaKxe peBwiaTOHAHoro 
apTpnTa n H3BeiHHoro KO/iMTa) xopoiuo 
noKa3an ce6n npenapaT nH0nnKCMMa6, b 

POCCMM M3BeCTHblM KaK peiVMKeMA, — OH 

AeiiCTByeT KaK pa3 nepe3 Kacna3y-1 . 

Be/iKM ceivieMCTBa IAP — ingibitors of 
apoptosis proteases — b cootb6tctbmm 
c Ha3BaHi/ieM , i/iHrn6npyiOT anonTOTMne- 
CKue npoTea3bi, to ecTb Kacna3bi, TeM 



caMbiM BbiK/iranan anonT03. B Hoprvia/ib- 
Hbix KneTKax 6e/iKM IAP MOxeT o6e3Bpe- 

AUTb MMTOXOHAPHanbHblM 6ejiOK SMAC 

(second mitochondria-derived activator 
of caspases) — oh bwxoamt n3 mmtoxoh- 
APmm, coeAUHneTCn c IAP m y6npaeT ux 

CpyHKU,MK3. JlOrMHHO 6bl/10 HCnOJlb30BaTb 

3tot scpcpeKT pjin Tepannn. M p,ev\ciB\/\- 

Te/lbHO, HM3KOMOfieKy/l^pHbie MMMeTMKM 

SMAC (He6o/ibiuMe MOJieKy/ibi, MMMTupy- 
K)iAne 0yHKunio 3Toro 6ejiKa) noKa3a/in 
ce6d AOCTaTOHHO 3cp0eKTMBHbiMn npn 
TepanHM mnoivibi — onyxonn M03ra (puc 
3). no HeKOTopbiM oSwioriBKaM Bpanefi b 
poccuMCKuxCMM moxho npeAno/ioxnTb, 
hto noAoSHbiMM npenapaTaivin (ho, KOHen- 
ho, He TO/ibKO mmm) /lenmin BCLUAneBMuy 
XaHHy OpucKe. 

Cnep,yK)iu,\Av\ BaxHbiii 3/ieivieHT cxe- 
Mbi — Bcl-2. nepeHOC ero reHa c oahom 
xpoiviocoMbi Ha APyryio (TpaHCJiOKauna) 
accounnpyeTCfl c jiumcpomom B-KneTOK. 
OTCKJAa Ha3BaHue 6enKa m ero reHa — 
a66peBuaTypa B cell lymphoma. B 80-e 
roAbi XX BeKa aBCTpanuMCKUM 6nonor 
flaBMA Bo c KO/iJieraMM noKa3an, hto 
3tot 6e/iOK pa6oTaeT KaK aHTnanonTOTu- 
HecKnti, npen^TCTByn rn6enn B-K/ieTOK; 
BCKope 3to noATBepAn/in n APyrne hc- 
c/ieAOBaTe/in. TaKMM o6pa30M, BnepBbie 
6bmo AOKa3aHO, hto 6enKi/i, ynacTByKDLAne 
b HeraTMBHOti perynflu,nn ruSe/iw K/ieTOK, 
MoryT pa6oTaTb KaKOHKoreHbi: ec/in anon- 
to3 6/iOKnpoBaH n AecpeKTHbie KneTKw He 
norn6aiOT, 3a6o^eBaHne pa3BHBaeTcn. 

C 3tom ny6nMKau,neM CBH3aHa nHTepec- 

Hafl MCTOPHS. flSBMA BO B TO BpeMfl 6blJl 

acnnpaHTOM b MHCTMTyTe mcahumhckhx 
MCC/ieAOBaHi/m YonTepa n 3/in3bi Xo/1/1 



nPOBJIEMbl H METOAbl HAYKM 



b Menb6ypHe. Ero HayHHbm pyKOBOAM- 
Te/ib, aoktop CbKD3eH Kopn, pe3yTlbTaTbl 
flsBMAa no Bcl-2 BCTpeTi/ma xo/ioaho. 
Ho floBMA, SyAynw ynopHbiM ne/iOBeKOM, 
OTn paBH/iCfl 3a noAAepxKOM k CBoeiviy 

BTOpOMy pyKOBOAHTe/lKD — AOKTopy 

flxeppn AAaivicy, n tot peniMTi, hto pa- 
6oTa 3acnyxnBaeT BHMiviaHH^. MHTpura 
3aKJiKDHajiacb b tom, hto btopom pyKO- 
BOAHTe/ib 6bm MyxeM nepBoro. MToroM 
pa60HMX H, B03MOXHO, BHepa6oHnx auc- 
KyccuPi CTa/ia coBMecTHan ny6TiMKau,wn 
pyKOBOAHTe/ieii w acnkipaHTa (D.L.Vaux, 
S. Cory, J.M.Adams, «Nature», 1988, 335, 
440—442). 

CetiHac n3BecTH0 ue/ioe cewieMCTBO 
6ejiKOB Bcl-2 — peryTi^TopoB anonT03a, 
Ha3BaHHoe b necTb nepBoro TaKoro 6e/iKa. 

OAHM H3 HMX nOAaBJlfllOT rn6eTlb K/ieTKM , 

APyrne ee aKTi/iBkipyiOT, npuneivi noc/ieA- 
Hue pa3Ae/iaroTCfl Ha ABe rpynnbi. 3to 
co3AaeT npo6/ieMbi npu zieKapcTBeHHOM 
B03AeMCTBMM Ha HMX. fle/ia/ii/icb nOnblTKM, 
HanpMMep b KOMnaHMM «Genentech»>, Bbi- 

KJIKDHMTb reH Bcl-2 C nOMOLAbKD aHTMCMblC- 

tiobom flHK mtim PHK. (IIohsitho, hto, ec/iM 

yA3T!MTb M3 KJieTKM aHTManOnTOTMHeCKMM 

6e/iOK, AO/ixeH pa3BMTbcn anonT03.) 
Ha K/ieTKax b Ky/ibType Bee no/iynaTiocb 
otjimhho, ho, KorAa nepeiiiTiM k SKcne- 

PMMeHTaM Ha XMBOTHblX, OKa3aTIOCb, hto 

K/ieTKM no-npexHeiviy HenyBCTBMTe/ibHbi 
k rn6e/iM, xota ypoBeHb 6e/iKa-MMiiieHM 
naAaeT — ero 3aivieiAaeT APyroM 6e/iOK 

CeMeMCTBa. llpM MCnO/lb30BaHMM aHTM- 

CMbic/iOBbix MO/ieKy/i k AByM 6e/iKaM no- 
BbicnTicn ypoBeHbTpeTbero. . . HyxHO 6bmo 
MCKaTb APyrMe noAxoAbi. 

Be/iOK eme 6onee 3HaivieHMTbiM, neM 
Bcl-2 m Kacna3bi, — aHTMOHKoreH p53, 
KOTopbiM nacTO Ha3bmaKDT «CTpaxeM 
reHOMa». Y Hero MHoro cpyHKUMM, ho to, 
HTO 3HaiOT o HeM Bee, — p53 aKTMBMpy- 
eTCfl B OTBeT Ha CTpeCCOBbie CTMMyTlbl M 

APyrMe qbaKTopw, cnoco6Hbie npuBecTM 
k MyTauM^M b flHK, m BK/nonaeT vwQenh 
K/ieTKM. MyTauMM b reHe stoto 6e/iKa 
nacTO 6biBaiOT CBH3aHbi c OHKO/iornHe- 
ckmmm 3a6o/ieBaHnnMM. HopManbHbiM xe 
6eTiOK p53 saciaBmei KneTKy norn6HyTb b 
anonT03e, ySMpasi aHTManonTOTMnecKyio 
cpyHKUMKD Bcl-2. CneAOBaTe/ibHO, ec/in 
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npuHMHa OHKO/iori/tHecKoro 3a6o/ieBa- 
Hv\f\ — MyTau,kifl b p53, noTeHU.na.nbHO 
xopoLUMM zieKapcTBOM 6yo,eT BemecTBO, 

KOTOpOe BblK/llOHajlO 6bl 0yHKUMKD 6e/lKOB 

ceivieCicTBa Bcl-2. Hgt aKTHBHOCTM aHTi/i- 
anonTOTHHecKMx 6e/iKOB — ecTb anonT03, 
n p53 yxe He HyxeH. 

TaKne coeflMHeHna aeMCTBMTe/ibHO 
cymecTByKDT. nepBoe M3 hmx, noA Ha- 
3BaHneM ABT 737, b cepeflUHe npouiJioro 
flecflTM^eTMA 6bmo no/iyneHO aiviepMKaH- 
ckom ct>apiviaij,eBTHHecKoCi Kopnopau,i/iefi 
«Abbott Laboratories*. Bo/iee coBepiueH- 
Hbm «noTOMOK» ototo npenapaTa, ABT 

199, aKTHBHbIM npn JieMKeMMl/l M nHM(J)OMe 

B-K/ieTOK, cePiHac npoxoflMTTpeTbio <t>a3y 

KJlUHMHeCKMX HCnblTaHkM. 

KoHenHO, npn npo6/ieiviax c p53 moxho 

HCnO/lb30BaTb He TOJlbKO 3T0T nOflXOfl. 

Bee BapnaHTbi TpyflHO nepenncjiMTb: 
ncno/ib3yeTCfl v\ reHHan Tepanwq — BHe- 
ApeHne reHa HopMa/ibHoro p53 b afleHO- 
BnpycHOM BeKTope, n ue/ieHanpaB/ieHHoe 
yHUHTOxeHne K/ieTOK, AeqbeKTHbix no sto- 
My reHy. nepcneKTMBHbi pj\n npuMeHeHna 

B K/lMHUKe M aKTMBaUMH HOpMa/lbHOrO, HO 

«cnflLu,ero» p53, w peaKTHBau,nfl MyTaHT- 
Horo 6e/iKa. Yxe HMetOTcn HM3KOMOJieKy- 
jiapHbie coeflMHeHMA, KOTopbie B03flePi- 
CTByiOT Ha pa3^MHHbie ynacTKM (floivieHbi) 
p53 n BOCCTaHaB/iMBaiOT ero c^yHKunra. 
Oopiviy/ibi flByx t3khx MO/ieKy/i, PRIMA-1 
h RITA, BnepBbie nccneflOBaHHbixB Kapo- 

J1HHCKOM HHCTMTyTe, nOfl pyKOBOflCTBOM 

Ta^nHbi Ce^MBaHOBOti v\ K/iaca BuMaHa, 
npeflCTaBneHbi Ha pucyHKe. 9\ cobmbctho 
c K/iacoM BuiviaHOM pa6oTa/i c coe,o,n- 
HeHweM PRIMA-1, BOCCTaHaB/inBaraLUMM 
<}>yHKUnio MyTaHTHoro p53, w HaMyAanocb 
noi<a3aTb, hto b 3aBncnM0c™ ot cmyauw/i 
oh MOxeT Bbi3biBaTb h/ih anom~03, v\nv\ 
ayT0cJ)arnK5. 




B HacTOAinee Bpeivm 6o/ibLuoe 3Hane- 
Hue npnflaeTca M3yHeHHio mcamuuhckhx 
acneKTOB HB/ieHi/m ayToqbari/m — «caMO- 
noxnpaHHfl» K/ieTKM. npi/iayToqban/iH BHy- 
TpeHHue CTpyKTypu icneTKM AOCTaB/wiOTCfl 

BJlH30C0Mbl — ny3bipbKM C 0epMeHTaMM, 

pacmennaKDiuMMM 61/iOMO/ieKy/ibi, v\ TaM 
pa3pyiiiaiOTCfl. BnepBbie ayToqbari/iio 
oni/ican b 1963 rofly 6e/ibrnMCKMM 6i/io/ior 
KpucTMaH Ae fliOB, naypeaT Ho6e/ieB- 
ckom npeMMM 1974 roAa no ct>n 31/10/10 run 

M/1M MeAHU,HHe (CM. «XHMHK) M XH3Hb», 

2013, N 9 11 ). AyTOct>arnfl caivia no ce6e — 
cnoxHoe HB/ieHi/ie, b pa3Hbix c/iynaax OHa 



ynpaBJiaeTCfl pa3/iMHHbiMM MexaHH3Maivin. 
MHTepecHO, hto ayToqbama b onyxo/in 
ivioxeT KaK noAaB/iATb ee pa3BHTne, TaK 
m cnoco6cTBOBaTb eMy. Oah3ko cobo- 
KynHOCTb noc/ieAHHx AaHHbix roBopuT o 
tom, hto moxho 3acTaBHTb ayTO<t>armo 
pa6oTaTb TO/ibKO Ha rn6e/ib onyxo/ii/i. 
He MCK/iiOHeHO, hto yaacTCH KaK-ra mc- 
no/ib30BaTb CB^3b MexAy ayToqbarnew v\ 
anonT030M, nepeKJuoneHHfl MexAy 3thmh 
AByMfl MapmpyTaMH. 

Bo3moxhoctm ayTO(})arMM b 6opb6e c 
OHKO/iornHecKHMM 3a6o/ieBaHnqMn Hanin 
^a6opaTopnn b MTY m b KapoTiMHCKOM mh- 
CTMTyTe M3ynaiOT coBMecTHO c ktimhhum- 
CT3MM M3 PoccuPicKoro OHKO/iornnecKoro 
HayHHoro ueHTpa HMeHU H.H.B/ioxnHa. 
MAea Bbir^^Ae^a napaAOKca/ibHo: He 
CTHMy/inpoBaTb, a noAaBMTb ayToqbarmo b 
K/ieTKaxonyxo/iH. M3BecTHO, hto npn stom 
b K/ieTKe HaKan/inBaiOTC^ aKTMBHbie qbop- 

Mbl KMC/lOpOAa (A0K) H OHa CTaHOBMTCn 
SOTiee HyBCTBHTe/lbHOM K HHHUMaUMH 

npouecca rn6enn. Mbi nonbiTa/incb npo- 
BepnTb 3to Ha npaKTMKe n y6eAM/incb, hto 
MAea pa6oTaeT: MHrn6npoBaHMeayTOct)a- 
vvw\ Ha onpeAeTieHHbix ynacTKax npnBe^o 
k HaKon^eHMto AOK, n, ec/in b stot mo- 
MeHT noAeticTBOBaTb cneuuqbnnecKHMM 
npoTHBOonyxoneBbiMn npenapaTaMU, 
moxho sctxJieKTHBHO y6nTb onyxo^b. 3a- 
Meny, hto 3Ta pa6oTa 6bma Bbino/iHeHa 
TO^bKO Ha aAeHOKapunHOMe ^erKoro, Mbi 
He npoBepq^n pe3y^bTaTbi hm Ha k3khx 
Apyrux BMAax HOBOo6pa30BaHMM, n Hame 
npeACTaBTieHne o MexaHM3Me noKa ocTa- 
eTcn pa6oneki rnnoTe30M. 

«Pa6oTaiiTe 

CTapaTe/ibHO, ho 6bicTpo» 

M 3 Bcero CKa3aHHoro Bbiiue cnep^ei 

BaXHbIM BblBOA- KOrAa Bbl CJIbllilMTe 0 BOJ1- 

iue6HOM npenapaTe, kotopum «/ieHMTBce 
BMAbi OHKO^orun», to MOxeTe 6biTbyBepe- 

Hbl, HTO 3T0 6/iecf). PaK He/lb3?1 Bbl/ieHMTb 

OAHUM-eAUHCTBeHHbiM npenapaTOM, no- 

TOMy HTO y Hero HeT OAHOM-eAMHCTBeHHOM 

npuHHHbi. 3to cucTeMHoe 3a6o/ieBaHne, 

M, HT06bl 60p0TbCfl C HUM, HeoSxOAMMO 

no^HOCTbio npoaHa^n3npoBaTb cucTeMy, 
noHsiTb, hto m rAe HenpaBMJibHO pa6oTaeT. 
To/ibKO npw KOMn/ieKCHOM jieneHMH yn,a- 
eTCd AOCTMHb pe3y/ibTaTOB. HanpuMep, 
ABT 199 AewcTBHTe/ibHO acjjqbeKTMBeH 

npOTMB B-KJieTOHHOM JIMMCflOMbl, HO, 

HTo6bi no/iHOCTbK) y6nTb onyxo/ib, ero 
Ha3HanaiOT b KOMnneKce c APyrnMH Be- 
lAecTBaMM. M BaxHO onpeAe/iMTb, KaKne 
npenapa™ aneAyeT npuMeH^Tb b kbxaom 
KOHKpeTHOM anyHae. 

XapaKTepHbiM npuMep — paK nerKoro. 
3to Ha3BaHne o6teAHHfieT no KpatiHeCi 
MepeneTbipe pa3Hbix3a6o/ieBaHMfi: Me/i- 

KOKJieTOHHbM H HeMeTIKOK/ieTOHHbIM paK, 

KOTopuM, b cbokd onepeAb, Ae/iMTCfl eme 
Ha Tpn BMAa: aAeHOKapunHOMy, n/iocKO- 
KneTOHHbM h KpynHOK/ieTOHHbiM paK. 3to 



Ae/ieHne OTHiOAb He qbopManbHoe: y hmx 
a6coniOTH0 pa3Hbie reHeTMnecKne oc- 
HOBbi, 6noxnMna, STMonorna, o6LAero — 
TO^bKO jiOKa/in3au,i/ifl b zierKOM. Kohchho 
xe n neHMTb mx Henb3a OAMHaKOBO. 
HyxHO yHHTbiBaTb eme m TaKOM 0aKTop, 

KaK MHAUBMAyanbHaa HyBCTBHTe/1 bHOCTb 

6o^bHbix k TepannM. Oko^o 15 nei Ha3aA 
BCLUA6bm C03AaH npenapaTA/i^/ieHeHMfl 
aAeHOKapu,MHOMbi m Apyrux HeMe/iKOKne- 

TOHHblX paKOB, nOJiyHMBLilMpl Ha3BaHne 

Mpecca (reqbnTHHn6). McnbiTaHnsi Ha khqj- 
Kax b Ky/ibType m Ha xi/ibothhx noKa3a/in 
xoponikie pe3ynbTaTbi, m, nocKonbKy paK 
zierKMx oneHb pacnpocTpaHeH b flnoHUH, 
aMepuKaHCKoe AreHTCTBO no kohtpo/iio 
nuiAeBbix npoAyKTOB h zieKapcTB (FDA) 
peujMTio npoBOAHTb TpeTbio 4>a3y k/imhm- 

HeCKHX HCnblTaHMM MMeHHOTaM. ripHMep- 

ho TpeTb nauneHTOB c aAeHOKapunHOMoPi 
zierKoro OTBenana Ha Tepannro — BennKO- 
^enHoe AOCTMxeHHe. Ho KorAa FDA ao- 
nycTMXio 3tot npenapaT k npuMeHeHUKD 
b CLUA, npon30Lu.no qbnacKo: aqbqbeKT 
6bm Bcero y 2% 6o/ibHbix. fleno b tom, 
hto Mpecca — nHrn6nTop peuenTopa 
anHAepMa^bHoro qbaKTopa pocTa EGF, 
n3BecTHoro KaK OHKoreH, a npH aAeHO- 
KapuMHOMe MoryT 6biTb MyTauHM b reHe 
3Toro 6e^Ka. B flnoHHM onpeAe/ieHHaa 
MyTau,w!i, paHee He M3BecTHaq, BCTpe- 
naTiacb y 30% nauneHTOB, a b AMepuKe 
npn6nu3MTe^bHO y 2% — mm-to h noMora/i 
npenapaT. He c^ynaMHO Ebpocokd3 noA- 
AepxuBaeTceMnac 6oTibLuyKD nporpaMMy 
nepcoHa/ibHoti MeAnunHbi. riporpaMMa 
BecbMa AoporocTOdiAan, ho 6e3 Hee He 
npoABUHyTbca BnepeA- 

Xoto noKa He npuxoAHTcq roBopnTb o 
no/iHOM no6eAe HaA paKOM, b nocneAHne 
roAbi AOCTMTHyTbi 6o/ibLuueycnexn, btom 
Hkic/ie 6/iaroAap^ ncc/ieAOBaHHAM bt3kom 
«Henpi/iKJiaAHOfi» 06/iacTM, KaK nporpaM- 
MnpyeMasi rn6e/ib K/ieTOK. nosTOMySo/iee 

HeM CTpaHHO C^blLUaTb OT KOMneTeHTHblX 
/1MLL, 3aHHMaKDLU,HX BblCOKHe nOCTbl, HTO B 
3aA3HM MHHUCTepCTBa 3APaBOOXpaHeHI/lfl 

P0 «He bxoaut ncc/ieAOBaHne qbyHAaMeH- 
Ta/ibHbix acneKTOB MeAnu,MHbi». He 6yo,eT 
cfiyHAaMeHTanbHbix ncc^eAOBaHMM — He 
6yAeT m npaKTMnecKnx pe3y^bTaTOB. Ho 
pa3yMeeTcn, oahom c()yHAaMeHTa/ibHoCi 

HayKH HeAOCTaTOHHO. llyTb ot MAen AO 

pa3peuueHHoro KnpHMeHeHMK) xieKapcTBa 
— CKpuHMHr, onTMMM3au,Mfl, Bbi6op cpeAH 
KaHAHAaTOB, Bee HeoSxoAHMbie TecTbi, 
3aTeM K/iMHHHecKne HcnbrraHi/ifl — npn 
caMbix 6naronpnfiTHbix yonoBUHX 3aPlMeT 
npuMepHO AecsiTb ^eT n oSotiAeTca b 
MM/i^uapA Aon/iapoB. TaKOBbi oSLLieMM- 

pOBbie TeHAeHU,MH, M Ha 3TOM He CTOHT 
SKOHOMMTb: LieHa OLUm6kM MOXeT 6blTb 
C/1MLUKOM BblCOKOM. 

B 3aK^tOHeHne q xoien 6bi nepeAaTb 

MOTIOAblM HMTaTe/lflM COBeT, KOTOpbIM 

caM yc/ibiiiian, KorAa 6bm acnupaHTOM 
TpeTbero roAa o6yHeHMfl. B Te roAbi b 
JleHUHrpaAe xn/i v\ pa6oTaTi aKaAeMMK 
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EBreHMki MnxaM/iOBMH Kpenc, fli/ipeicrop 

MHCTMTyTa 3B0/1KDUM0HH0M C()H3MO^OrHM 

m 6moxhmmm MMeHM H . M .CeneHOBa. 3to 
6bm oneHb CBoeo6pa3Hbm w 6e3yMHO 
MHTepecHbm ne/iOBeK. B 1937 rofly ero 
apecTOBann 3a HKo6bi «BpeflHTe.nbCKyKD 
aeflTe^bHOCTb b no/ib3y pafla 3anaflHbix 
rocyflapcTB», HecKO/ibKO neT oh npoBe/i b 
narepax. OflHaKO cnynn/iocb nyflo: nocne 
BMeniaTe/ibCTBa aKafleMNKa /l.A.Op6enn 
EBreHMM MnxaCinoBMH 6bin ocBo6o>KfleH 
no nepecMOTpy flena «BBHfly OTcyTCTBi/m 
cocTaBa npecTyn/ieHna», BepHynca b Jle- 
HMHrpafln npoAO/DKMJi 3aHATnn HayKOM. 9\ 
npuiue/i k Heiviy, HTo6bi nonpoci/iTb npefl- 

CTaBMTb Hailiy CTaTbKD B XypHa/1 «flOKJiaflbl 

AKafleMMM HayKCCCP». EBreHi/in Muxan- 
jiobhh CKa3an: xopoiuo, a nocMOTpto v\ Baivi 

n03BOHKD. HeCTHO roBopn, h He OC06eHHO 

Haflea/icn Ha sto, cjihlukom cypoB 6bin ero 
B3nnflfl. OflHaKO fleHb cnyc™ flePicTBu- 
Te/ibHO pa3flancd 3bohok, oh npumacw/i 
MeHFi k ce6e n nonpocn/i o6"b^CHHTb, hto 
Tarae rn6e;ib K/ieTOK. 9\ oSbhchh/i, KaK 



Mor. Oco6eHHO EBreH wo MuxaMnoBuny 

noHpaBM^ocb TO, HTO naTOCf)H3HO/IOrMK) 

HeKOTopux HeBpo/iornnecKHx 3a6o- 

JieBaHMM B03MO>KHO 6yfleT 06"bflCHHTb 

qbeHOMeHOM nporpaMMHpyeMON ruSenn 

KJieTOK, XOTfl B TO BpeMfl nOfl06HblX pa6oT 

Sbi/io coBceM Mano. Oh cor.nacn.ncH npefl- 
CTaBMTb CTaTbio, KOTopan 3aTeM 6narono- 
jiyHHO BbiLu/ia b xypHane. V\ CKa3a/i TaKyra 
qbpa3y: «3HaeTe, Bops, Bbi MO/ioflofi, ho 
Bpewifl/ieTHT. OflHOMyyneHOMyxBaTMT/ieT 

TpHflUaTb — COPOK, HT06bl CTaTb aKafleMM- 



kom h /in flaxe naypeaTOM Ho6e/ieBCKOM 
npeMUM, a apyroiviy MOxeT noHaflo6nTbcn 
Arm 3Toro ner flBecTM, ecnn oh aoxuBeT. 
nosTOMy pa6oTaMTe SbiCTpo, ho CTapa- 
Te/ibHO». npuHMHbi, no KOTopbiM npufleTca 
xflaTb m OTK/iaflbiBaTb 3aflyMaHHoe, naw- 
flyTcn Bcerfla. Ho cneflyeT M36eraTb npo- 
MeflneHMM TaM, rfle sto 3aBncnT ot Hac. 



HanoMiAHaeM, hto Ha Ham 
yKypnan c n\o6oro HOMepa 
mo>kho nofl,ni/icaTbC9i 
b peflaKu,MM. 

CTOIAMOCTb nOflniACKIA 

Ha Bmpoe nofiyrofli^e 2014 
rofla 

C flOCTaBKOfi 

no P0 — 870 pydnefi, 

npn no/iyneHMM 

b pep,aKu,iA\A — 540 pyd/ieti. 

06 3/ieKTpoHHbix nnaTexax 
cm. www.hij.ru. 
CnpaBKM no TenecpOHy 
(495)722-09-46. 



O noAnucKe 




PeKBM3MTbi: 

no/iynaTe/ib n/iaTexa: 

AHO Uemp «HayKanpecc», 

MHH/Knn 7701325151/770101001 BaHK: AKB 

«PocEBpoEaHK» (OAO) r.MocKBa, 

Howiep cneTa: N2 40703810801000070802, 

k/c 30101810800000000777, EI/1K 044585777 

Ha3HaneHne rmaTexa: noAnncKa HaxypHa/i 

«XHMHfl V\ XH3Hb — XXI B6K» 



06 apxMBe 



ApxkiB «Xiami/ii/i ia >kia3hia» 3a 45 neT — 3T0 6onee 50 
000 CTpaniAu,, paccKa3biBaioiMMx o nayKe, o tom, KaK 
eeflenaiOT, kto ee fle/iaer 1/1 3awe/w, a raoce amono- 
ri/ift cpdHTac ti/iki/i i/i co6paHiie senwKonenHbix pi/icyH- 

KOB. CTOIAMOCTb — 1350 py(5flGM C yHGTOM flOCTaBKM. 
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MaTeiviaTMKa 
4>apMaueBT0B 

«C 



03AaHne neKapcTBa» — stm 
cnoBa Bbi3biBaioT pa3Hbie accouuaunn. 
Moxho npeACTaBMTb ce6e KOHBefiep, 
KOTopbiti niTaivinyeT n paccj)acoBbiBaeT 
Ta6/ieTKn; n\op,ei/\ b 6e/ibix xa/max, ko- 
Topbie cocpeflOToneHHO KanaiOT hto-to 

B npo6npKM, Ae/iaiOT MHteKU,MM MbllliaM 

v\nv\ pa3nnHAbiBaiOT naiiiKM c n/ieceHbto; 
Apyrux JiiOAeM, Toxe b 6enbix xanaTax, b 
6o/ibHMHHOM na/iaie cpeAn nau,neHTOB. 
MMeHHO o jiaSoparapHbix MCcneAOBaHMax, 
K/inHMHecKMx HcnbuaHHdx M/iM npo6neMax 
npon3BOACTBa HOBoro npenapaTa o6biHHO 
nniuyTxypHa/iMCTbi. Ho MHoroe ociaeTcq 
3a KaAPOM, b tom Hnone pa6oia MaTeMa- 
thkob. Be3 nx ynacTMA oemac He 06x0- 
Autch hm oamh 3Tan co3AaHMA neKapcTBa. 

AsTanw Bee n3BecTHbi (puc. 1 ). CHana/ia 
MCC^eAOBaTenn Bbi6npaiOT 6noxnMMHe- 

CKMM nyTb, Ha KOTOpbIM XOTflT B03AeMCTB0- 

BaTb, MMiueHb Ha 3tom ny™ m MoneKyny, 
B3anM0AetiCTByK)LAyK)CMMiiieHbio. KorAa 
noTeHu,na/ibHoe zieKapcTBO HaPiAeHO, 
pa3pa6oTHMKM npoBepatOT, HacKO/ibKO 

SCjX^eKTMBHO OHO npOTMBOCTOMT 60/ie3HM 

m 6e3onacHO p,nn nauneHTa. Ec/im stot 
3Tan npowe/i ycneiuHO, hbao A0Ka3aTb, 
hto neKapcTBO 6yAeT BOCTpe6oBaHO Ha 
pbiHKe, BbiacHMTb Kpyr nOTeHU,MajlbHblX 
noTpe6nTe^eti m onpeAe/iMTb ueHy. 

fl/ifl KaxAoro 3Tana cyiAecTByeT cbom 
™n MaTeMaTunecKoro MOAe/inpoBaHnsi: 
6no^ornHecKoe, cjjapMaKonorMHecKoe, 

CTaTMCTMHeCKOe M 3K0H0MMHeCK0e. Emojio- 

ruHecKoe MOAe/inpoBaHne ncno/ib3yiOT Ha 

CT3AHH Bbl6opa MUliieHM M aKTMBHOTO Be- 

lASCTBa. Ha stom 3Tane Bee name npwvie- 

HHIOT KOMnbKDTepHbIM CKpHHHHf, KOTOpbIM 



no3BO/ifleT npoaHa^M3npoBaTb asmctbmg 
HGCKO/ibKnx AecaTKOB TbiCHH MO/ieKy/i in 
silico, 6e3 npoBOAeHHH onbiTOB. H3 hmx 

JlULUb HGCKO/lbKO ASCHTKOB npOMAyT AO- 

KnuHMHecKyro npoBepKy, a Ha crapywA kjim- 
HHnecKMx McnbuaHHPi HepeAKO ocTaeTcq 
Bcero OAHa MO/ieKy/ia. MHorAa BemecTBO, 
OT6npaeivioe a™ JieneHUH Toro v\nv\ hhoto 
3a6o/ieBaHi/m, v\rw\ ero npeAniecTBeHHMK 

MOryT 0Ka3aTbCH 3C))Cf)eKTMBHblMM M B 

ApyrHx ho30jio™hx. Hanprnviep, MMMyHO- 
cynpeccuBHbifi npenaparsBeporiMMyc, no- 
Ka3aHHbiM noc^eTpaHcn/iaHTaunH noHKH m 
cepAua, npMMeHsiHDT w arm jieneHMH paKa 

nOHKM, HO B 60/1bLUMX A03ax. 

K/lMHMHGCKHe MCnblTaHMfl COCTOflT H3 
TpeX CT3AHM (PMC. 2). llepBaa AOBO/lbHO 

KopoTKaa, 33HHMaeT okojio roAa, o6bHHO 

B Hew ysaCTByKDT HeCKO/lbKO AeCflTKOB 
3AOpOBblX A06pOBO/lbUeB. (B HeKOTOpblX 

cnyHaax, HanpuMep npn pa3pa6oTKe ncu- 

XOTpOnHblX CpeACTB, 3AOpOBbie J1KDAM B 

McnbiTaHunx He ynacTBytOT. ) Ha stom 3Tane 
MCcneAOBaTe^noueHMBaKDT6e3onacHOCTb 
^eKapcTBa, y6exAaiOTCfl, hto npaBM/ibHO 
noAo6pa/in A03y, oueHMBaiOT, k3k opra- 
hm3m nepeHOCMT npenapaT. Ha btopom 

CT8AHH B MCnblTaHUflX 3aAeMCTBOBaHbl 

HecKOJibKO coTeH 6onbHbix mop,e\A, a ue/ib 
ee — ycTaHOBMTb, HacKO/ibKO ycneiuHO 
npenapaT MOxeT zieHUTb AaHHoe 3a6o- 
^eBaHne. fl/in KO/insecTBeHHoro aHann3a 
no/iyneHHbix AaHHbix npHMeHfliOT (J)ap- 
MaKO/iornnecKoe MOAe/inpoBaHne. KaK m 
6noTiorMHecKoe, oho ncno/ib3yeT (JiapMa- 
KOMeTpMKy — Ancunn^MHy, KOTopaa 06b- 
eAMH^eT cf)apMaKOKHHeTMKy n ct>apiviaKO- 
AMHaMMKy. OapiviaKOKMHeTMKa onucbiBaeT 




Ilymb, nomopuu npoxodum Aeicapcmeo om udeu 
do anmeHHoeo npujiaeua. B 3aeucuMocmu om KOHKpenmou 6ojie3m ama cxejua Moxcem eapbupoeantb 



npoueccbi , npoHcxoAfliAi/ie c /iei<apcTBaMi/i 
BopraHH3Me, ac})apMaKOAHHaMHKa — bjim- 
flHMe neKapcTBa Ha cuivinTOMbi 6one3HM m 
opraHH3M b uenoM. 1/lAeanbHan ctsapiviaKo- 
MeTpunecKaa MOAe/ibo6n3aTejibHOAO/ix- 
Ha c MaKcuMa/ibHoPi TOHHocTbro oueHMTb 
pacnpeAe/ieHne neKapcTBa b opraHM3Me 
1/1 cnoco6 ero ynoTpeS/ieHnq, yHMTbiBaTb 

MeX3HH3M B3aMMOAeMCTBHfl aKTHBHOTO 
BeiAeCTBa C MMIlieHflMM, HT06bl 3HaTb, KaK 

npenapaT MoxeT B/inqTb Ha 6noMapKepbi, 

no KOTOpbIM OU,eHHBa(OT COCTOSIHMe 60Jlb- 

Horo, HanpwiviepTeMnepaTypy, AaB/ieHue, 
cocTaB KpoBH v\tw\ Apyrue noKa3aTenn. 

MHoraa Heo6xoAMMbie ncnbiTaHnsi 6yAy- 
lAero JieKapcTBa HeB03MoxHo npoBecTn 

Ha J1KDAS1X, B TOM MMC/ie no 3THHeCKMM 

cooSpaxeHMqM, ho mx moxho McnbiTaTb 
Ha xnBOTHbix. B 3tmx cnyHanx 4>apMaK0- 
MeTpnnecKoe MOAe/inpoBaHne no3Bo/i?ieT 
npeACKa3aTb AeticTBue npenapaTa Ha 
nioAeM c yneTOM mx 4)M3MonoruHecKMx 
oco6eHHocTeM. HeKOTopue npenapaTbi 
He/ib3fl TecTHpoBaTb Ha AeTiix, ho ecTb 

AaHHbie 06 MX AeMCTBMM Ha XMBOTHblX M 
B3pOC/lblX /IKDAeM. fleTM OT/IMHaKJTCSI OT 

B3poc^bix He To/ibKo pa3MepaMM, HO M 
MeTa6o/iM3MOM. I/I 3AecbToxe BbipynaeT 
MaTeMaTMHecKoe MOAe/iMpoBaHMe. 

Xotfi (JiapMaKOMeTpMHecKafl MOAe/ib 
peiuaeT cpa3y HecKo/ibKo BaxHbix m Henpo- 
CTbix 3aAan, oHa He AO/ixHa 6biTb cjimlu- 

KOM C/IOXHOM. C/IOXHbie MOAe/1M TpyAHO 

npoBepsiTb, MHTepnpeTMpoBaTb. KpoMe 
Toro, He 3a6yAeM, hto MOAe/ib 6yAyT 
paccMaTpMBaTb hmhobhmkm, peiuaraLAMe 
cyAb6y npenapaTa. QiaBHoe ee Ha3Hane- 

HMe B TOM, HT06bl 3C)DC|5eKTMBH0 M HarnflAHO 
npOAeMOHCTpMpOBaTb, KaK MOXHO JieHMTb 

3a6oneBaHMe c noMoiAbio onpeAe/ieHHoro 
BeLAecTBa. TaKan MOAe/ib noMoraeT pery- 
nsiTopHbiM opraHaM m cf>apMaueBTMHecKM m 
KOMnaHMsiM npMHMMaTb peiiieHMA no noBo- 
Ay Aa/ibHeMLueM pa3pa6oTKM npenapaTa m 
ero perMCTpauMM. 

Ho noKa ao perMCTpauMM Aa^era. Oap- 
MaKOMeTpMHecKafl MOAenb no3BonsqeT 
OKOHHaTe/ibHo onpeAenMTb A03y npe- 
napaTa m nepeMTM k TpeTbeMy 3Tany kjim- 

HMHeCKMX MCnblT3HMM — MCC/ieAOBaHMKD 

neKapcTBa Ha nonynquMOHHOM ypoBHe. 

ErO 3Cj3Cf)eKTMBH0CTb M 6e30naCHOCTb M3- 

ynaraT Ha MaKCMMa/ibHo pa3Hoo6pa3HOM 
Bbi6opKe, HTo6bi noHdTb, KaK oho 6yqeT 
AeMCTBOBaTb, KorAa bumabt Ha puhok. B 

TpeTbeM CT3AMM K/lMHMHeCKMX MCnblTaHMM 
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B0/IE3HM M J1EKAPCTBA 



<t>aaa 1 



Oa3a 2 

/ 



<t>a3a 3 

' 



20-80 
anopoBbix 
floGpoBonbLieB 



100 300 

SOJIbHbW 



3000 5000 
SonbHbix 



- r ro-A 



2 tons 



3-4 mas 



OueHHTb cpapMaito- 

«MHeTM4eCHMe H 

oa pHaKCdHHa Mwiecme 

napaweTpbi, 

flaih npaAsapmenbHyiiG 

oueHKy 6e3onacnoc™ 



OnpejaenHTb 
ypoBeHb 

cxeiuy npnewia 
npenapaTa orm 
MccnewcsaHHfl 

$33 bl 3 



nOflTBepflHTb 
3<tKj5eKTHBHOCTb 

m 6e3onacHocTb 
npenapara 



//« pa3Hux cmaduax KAmmecKux ucnumamu 
ucaiedoeamem pemawm pa3mie 3adaiu 



HenpeivieHHO AonxHbi ynacTBOBaTb nauy\- 
eHTbi H3 Tex CTpaH, rAe 4>npMa-pa3pa6oT- 
HHK/ieKapcTBa n/iaHnpyeTnpoAaBaTbCBOfi 
npenapaT. 06pa6oTKa TaKoro MaccMBa 
flaHHbix MMeeT cbokd cneunc|)HKy, m TyT 
noAK/iKDnaeTca CTa™c~n/iHecKoe MOfle/in- 
poBaHMG. Oho no3BOJiHeT pei±iaTb3aAaHM, 
HeBbino^HMMbie Ha npeAbiflyiMkix 3Tanax. 
1/lMea Ae/io c 6o/ibLLiOM BbiSopKoPi, mo>kho 
npoBepnTb, iok /iei<apcTBO B/iMneT Ha/iio- 
fleti pa3Horo B03pacia v\iw\ pacoBOM npM- 
HaflnexHOCTM, mo>kho npn Heo6xoflMMOCTM 
pa3fle/inTbyHacTHHKOB ncc/ieAOBaHna h no 
ApyruM npn3HaKaM. 

npenapaT, 6/iarono.nyHHO npoiuefliuMM 

BCe CTaflMM KJlMHUHeCKHX MCnblTaHMM , 

perncTpnpyiOT. B HauieM CTpaHe c^yHKi^HM 
perMCTpupyramero opraHa Bbino/iHaeT 
MnH3flpaB, KyAa v\ nepeAaiOT o6iunpHoe 
AOCbe npenapaTa, b tom nuc/ie AaHHbie 
4)apMaKOMeTpnHecKoro MOAe/iMpoBaHMH, 
noATBepxAaraiAMe ero 6e3onacHOCTb v\ 

3C|5Ct)eKTMBHOCTb, a TaiOKe AaHHbie 3K0H0- 

MnnecKoro MOAe/inpoBaHM^, Korapbie ot- 

pa>KaK)T KOHKypeHTOCnOC06HOCTb HOBOrO 

jieKapcTBa w era nepcneKTMBbi Ha pbiHKe. 

B POCCMM B POJ1M OCHOBHOTO 3aKa3HMKa 

jieKapcTB BbiCTynaeT rocyAapcTBO. 3Hann- 
Te/ibHyra nacTb npenapaTOB oho 3aKynaeT 
n pacnpeAe/iaeT u,eHTpa/in30BaHHO, v\ p/\n 

MHOrMX 60.TlbHblX, B TOM HHC/ie XpOHMKOB, 

3to eAHHCTBeHHbiM cnoco6 no/iynaTb He- 
o6xoAHMyro noMOLAb: scfxjDeKTMBHbie Jie- 
KapcTBa 6biBaK)T oneHb Aoporw. B cnynae, 
KorAa zieneHne onnannBaeT rocyAapcTBO, 
oho m Bbi6npaeTero CTpaTernra. Skohomm- 
necKne MOAe/in no3BO/iatOTyHecTb 3c|xt>eK- 

TMBHOCTb/ieKapCTBa, erOCTOMMOCTb, u,eHy 

6o/ie3HM, KaTeropuM nauneHTOB, KOTopbiM 



noKa3aHO jieneHMe, m APyrne cbaicropbi v\ 
BbipaSoTaTb onTMMa/ibHyK) wieTOAHKy. 

Xoth 6e3 MaTewiaTMHecKoro MOAe/in- 
poBaHnq He o6oti™cb npn pa3pa6oTKe 
jieKapcTBeHHbix cpeACTB, a ero AaHHbie 
Heo6xoAMMbi npi/i perncTpaunu, oho He 
MoxeT no/iHOCTbio 3awieHMTb pesy/ibTa™ 

KJIMHUHeCKMX MCnblTaHMM. MHbIMM C/lOBa- 

mm, b cnynae, KOi~Aa MOAe/ib peKOwieHAy- 
eT M3MeHMTb A03MpoBKy, 3to yKa3aHMe 
h3ao noATBepAHTb 3KcnepMMeHT0M. Ho 
6biBaiOT CMTyauMM, KorAa peryjnuTopHbiM 
opraH caM npoBOAUT MCcneAOBaHMH, b 
tom HMC/ie m MaTeMaTunecKoe MOAe/iM- 
poBaHMe, n no mx pe3y/ibTaTaM coBeTyeT 
M3MeHMTb A03y. 3tot coBeT o6«3aTejneH 
k Mcno/iHeHMio, ho oneHb 3aTpaTeH, no- 
CKO/ibKy noApa3yMeBaeTnpoBeAeHMeAO- 

nOJlHMTe/lbHblXKJIMHMHeCKMXMCnblTaHMM. B 

TaKMx c/iynanx MaTeMa™necKoe MOAe/iM- 
poBaHMe MOxeT noMOHb npoM3BOAMTen^M 
caKOHOMMTb BpeMA m AeHbrM, ec/iM cyMeeT 
AaTb pery/iMpyiomeM opraHM3auMM 060- 

CHOBaHHblM OTBeT. 

Bot KaKan mctopmsi npoM30iujia npM 
perMCTpauMM npoM3BOAMMoro b CLUA npe- 
napaTa c|3MHrojiMMOAa, npeAHa3HaneHHoro 
Ann jieneHMH pacce^HHoro CK/iepo3a. 3to 
ayTOMMMyHHoe 3a6o/ieBaHMe, npM koto- 

POM aKTMBMpOBaHHbie /lMMCf)OI4MTbl npO- 

HMKaiOT nepe3 reMaTO3Hu,e0a/iMHecKMM 
Sapbep n aTaKyiOT k/ictkm ueHTpanbHOM 

HepBHOM CMCTeM bl . B03HMKaiOT OHaTM 

BocnajieHMfi, KOTopue co BpeMeHeM py6- 
uyiOTCfl (CK/iepoTM3MpyiOTCfl). nocKOJibKy 
pacnonoxeHbi ohm xaoTMHHO, to ecTb pac- 
cenHHO, 3a6o/ieBaHMe no/iynMno Ha3BaHMe 
«pacce^HHbiM CKjiepo3». Omhtotimmoa 
3aAep>KMBaeT jiMMcf)oi4MTbi b /iMMcf)oy3/iax, 
m ohm He Moryr nonacTb b UHC. Oah8ko 

eCJIM JlMM0OI4MTbl He nyCKaiOT B KpOBb, 

MMMyHHan CMCTeMa ne/iOBeKa noAaB/ieHa 
m oh noAsepxeH BceB03M0XHbiM pMCKaM. 



PaccenHHbiM cicnepo3 — THxe/ieMLuee 3a- 
60/ieBaHMe, m noTeHUMa/ibHaa nonb3a ot 
npuMeHeHMFi cf>MHro/iMMOAa npeBbiniaeT 

nOTeHUManbHblM PMCK, TO/lbKO Heo6xOAMMO 
OHeHbTOHHO paCCHMTaTbA03MpOBKy, HT06bl 

He noAaB/i^Tb MMMyHHyio CMCTeMy 6onb- 

Liie, HeM 3TO Heo6xOAHMO. K/lMHMHeCKMe 

MCnblTaHMM noKa3ariM, hto ao3mpobkm 0,5 m 
1 ,25 mt noAaBJiaiOT o6ocTpeHne paccenH- 
Horo cicnepo3a c OAMHaKOBOM nacTOToCi, ho 
60/ibiuan A03a Bbi3biBaeT 60/iee cepbe3- 
Hbie Hexe/iaTe/ibHbie no6o4Hbie 3ct)ct)eKTbi. 
0MpMa-pa3pa6oTHMK peKOMeHAOBana 
A03y 0,5 mt m noAana 3anBKy Ha pen/iCTpa- 
umkd. PaccMOTpeB ee, perMCTpMpyioiAMM 
opraH npeAJioxM/i npoBecTM K/iMHMHecKne 

MCnblTaHMM, HTOSbl npOBepMTb, Henb3« JIM 

CHM3MTb A03y eiue b Asa pa3a. 
B pacnopnxeHMM KOMnaHMM 6bino 

MHOXeCTBO pe3y/lbTaTOB MCCJieAOBaHMM 

pa3Hbix A03 npenapaTa Ha 60/iee paHHMx 

4>a3ax K/lMHMHeCKMX MCnblTaHMM. Ha OCHO- 

Be 3tmx AaHHbixcneuMa/iMCTbi 0MpMbi pa3- 
pa6oTanM 4)apMaKOMeTpMHecKyio MOAenb, 
KOTopasi yHMTbiBa/ia A03y npenapaTa, era 
KOHu,eHTpauMK) b opraHM3Me, BriM^HMe Ha 
nMMcf)OUMTbi, nacTOTy o6ocTpeHMM m no- 
ABneHMe HOBbix OHaroB BOcna/ieHMA UHC. 
MoAenbAOKa3biBana, hto CHMxeHMe A03bi 
npMBeAeT k 3HaHMTe/ibHOMy yBe^MneHMio 
KonMHecTBa o6ocTpeHMM b TeneHMe roAa. 
OTBeT y6eAMn hmhobhmkob, A03y MeH^Tb 
He CTa/iM. 

riOAo6Hbie Ana^om MexAy perynMpy- 
(OLueM opraHM3au,MeM m cfiapMaueBTMHe- 
ckom KOMnaHMeM c/iynaiOTCfl HepeAKO, m 
<})apMaKOMeTpMHecKoe MOAenMpoBaHMe 
MOxeT CKa3aTb b hmx CBoe Becrae cjiobo. 
M TorAa CTopoHbi npMXOA^T k cornaiueHMio 
m AOCTMraiOT rnaBHOM u,e/iM: no/iyMMTb 

npOAyKT, BblTOAHblM And KOMnaHMM, 30- 
Cj)eKTMBHblM PflK naUMeHTa M nOJIHOCTblO 

yAOB/ieTBopsiiOLUMM rocyAapcTBO. 

H.Jl.PeSHMK 



PeAaKU,i/m 6narop,apiAT K.B.XyneHKOBa, crap- 
inero cneu,nanMCTa no MOMennpoBaHnio OOO 
«HoBap™c 0apMa» (www.novartis.ru), 3a no- 
Motub b noffroroBKe Marepnana. 
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XnMnnecKoe 

CpOACTBO 

JJbs c nonoBWHOw rop,a Ha3ap, mm ony6ni>\KOBaniA lAHiepsbio 
"Bo/ibLuafi x\AMvm cerop,H9\ ia 3aBTpa» c CepreeM Bmkto- 

POBMH&M r 0Jiy6KOBblM, flOKTOpOM Xl/lMl/lHBCKi/lX HayK, 

npocpeccopoM, naypearoM JIohi/ihckoi/i npeMvwi, b npo- 

LUflOM — nepBbIM 3aMeCTHTe/ieM MlAHWCTpa Xl/lMVlHeCKOffl 

ia HecprenepepadaTbiBaiomefi npoMbimneHHOc™ CCCP, a 
HbiHe nepBbiM B\Au,e-npe3\Ap,emoM 3AO «PocxnMHecpTb», 
Biii4e-npe3MAeHTOM CoK)3a x\am\akob P0 (cm. «Xiamiak> 
ia >KH3Hb», 2011, N 9 9). r\y6n\AKau,vm 3atAmepecoBana 
mAiaienei/i, hto ia Heyp,iABiATenbno. Bep,b 3a K.a>Kp,biM 

C/10B0M MHT&pBbK) CTOHT MyftpOCTb, >Kl/l3HBHHbli7l 1/1 npO- 

(pecciAOHanbHbM onbiT, my6oKne 3naHvm, HepaBHOAyuiwe 
1/1 rocyAapcTBeHHoe Mbii±inenvie. Mbi c nermcTbio noo6e- 
mani/i HiATaiermM, hto BCKope nocnepyeT npc-Aonxei-Me 
pasroBopa. flpaBfla, nay3a 3aimynacb. Ho renepb mu 
H3K0H&14 Bbino/iHfieM CBoe o6eu\aniAe. Bropoe viHTepBbto 
c CB.ro/iy6KOBbiM, Koropoe B39ifia rnaBHbifi pep,aKTop 
xyphia/ia fl.H.CTpe/ibHUKOBa, raioKe nocBnmeHO nacTon- 
meMy ia 6yp,yu\eMy 6onbiuoi/i xiamiaw b Pocciaia, npo6neMaM 
i/i Mt/ipoBbiM Tenp,eHuymM. 



Cepreft Bmktopobmm, noc/ie Hauiero pa3roBopa o npo6iie- 

MaX 60Jlbl±JOM XMMMM B POCCMM npOUIJIO ABa C nOJIOBMHOM 

rofla. Hto-to w3MeHM/iocb 3a sto epeivifl? 

CeroAHfl xuMMfi OKOHHaTe/ibHO noTepajia BepTHKa/ib b ynpaB- 
jiem/iM. Xi/iMi/inecKyio OTpac/ib c ee cothhmi/i npeAnpnHTi/m 
pa3Aep6aHnnu MexAy Mi/mnpoMToproM, Mi/mnpoM3Hepro i/i 
rocyAapcTBeHHOM Kopnopaui/iefi «PocTexHonon/ii/i». lloxoAyAe/ia 
nacTb cyiAGCTBGHHbix KycKOB xhmmm OTAa/iH Mi/iHo6opoHbi, Mmh- 
cenbxo3y, PAH i/i MnHo6pHayKn. Ben cbipbeBan xmmhh, KOTopaa 
onpeAe/ineTypoBeHbXMMM3ai4MMCTpaHbi, nepeAaHa MuHSHepro, 
a bch cnoxHaa xi/imi/ih — MuHnpoiviTopry. 

HO STO >Ke B03MO>KHblM nOAXOA? BeAb xhmhh npoHMK/ia 

bo Bee OTpac/iM skohommkm — SHepremKy, TpaHcnopT, 
MauiMHOCTpoeHne, zierKyio npoMbiw/ieHHOCTb, cejibCKoe 

X03HMCTBO, KOCMOC. 

BepHo, TaKOM noAXOA B03ivioxeH. OAHara 3Aecb ecTb ABe ce- 
pbe3Hbie npo6neMbi. riepBaa 3aK/iiOHaeTcn b tom, hto hi/i b Mi/ih- 
npoM3Hepro, hi/i b Mi/iHnpoMTopre HeTAOCTaTOHHoro KO/ii/inecTBa 
npocJ)eccMOHa/ibHbixxMiviMKOB, KOTopbie noHMMann 6bi cyTbxuMM- 
secKnx npon3BOACTB n npoMbiiu/ieHHbix npou,eccoB, mx BHyTpeH- 
hkdio jiornKy, BHyTpeHHue n BHeniHue cba3m. 3to oneHb cnoxHaa 
i/i onacHaa b HeyMe/ibix pyKax OTpac/ib, nosTOMy ynpaB/ieHu,bi b 
xnMnnecKOM OTpac/in o6n3aHbi o6naAaTb 6a30BbiMn 3HaHi/iHMi/i b 
oS/iacTM xmmmm m xuMMHecKMXTexHonornM. Bropaa npo6neivia — 
pa3o6iAeHHOCTbnpeAnpnflTMM. PacTaiAH-ni/ixi/iMnpoM no KycoHKaM 
b pa3Hbie CTopoHbi, ho He noAyMann o B3anMOAeMCTBMn MexAy 
noAOTpacn^MH. A MexAy Tewi xi/iMi/inecKafl OTpac/ib - sto eAUHbM 
opraHH3M, no cocyAaM KOToporo TeKyT Cbipbe, nonynpoAyKTbi, 
npoAyKTbi, OTXOAbi, npeBpaiAawLunecn b cwpbe. OTAe/ibHbie 
nacTn SToro opraHH3ivia cBn3aHbi MHoxecTBOM CBn3eM, ohh B3a- 
MMOA6MCTByioTMexAyco6oM KaKB/no6ofi cucTeivie. 3T0A0/ixHbi 
noHMwiaTb MUHMCTpbi, a ec/iM He noHniviaiOT, to npaBHTe/ibCTBO 
AO^xho AepxaTb 3Ty CMTyaunio b cbomx xecTKnx pyKax. 




MHTEPBbK) 



Aiin Toro HTo6bi noHMMaTb 11 o6ecneMMBaTb 34>4>eKTMBHoe 

B3aMMOflMCTBMe, H3AO flOCTOSIHHO aHa/lM3MpOBaTb cuTya- 

UMio. A c aHaJiMTMKaMM y Hac b CTpaHe tojkg npo6/ieMa. Ha 
oahom M3 c/iyaiaHMM b O6114GCTB6HHO11 na/iaTe npo3ByMa/io, 
hto b opranax rocyaapcTBeHHOM BJiacTM n b cn/ioBbix CTpyx- 
Typax He xBaTaeT 17 tucah aHa/iMTMKOB. 

YAMBMTeTibHO, hto 3to kto-to noACHMTa/i. Ha cawiOM Ae/ie, ecni/i 
B/iacTb McnoBeAysT npuHunnbi «pbiHOK Bee caM OTpery/inpyeT» 
n «Bce, hto h3ao, KynnM», to HHKaKas aHa/inTHKa eti He HyxHa. 
nosTOMy MHeHMn SKcnepTOB BTiacTb He MHTepecyraT, xo™ qbop- 

Ma/lbHOCTM C06/lKDAeHbl — SKCnepTHbie COBeTbl eCTb. 0AH3K0, KaK 

roBopaT aHmkinaHe, Bpeivifi n TeneHne peKM He xAyT ne/iOBeKa. 
Be3 aHa/inTNKM HeB03MOXHO ABuraTbc^ BnepeA, pa3pa6aTbiBaTb 
CTpaTerMM. Eiue pa3 xony noBTopMTb to, o neM Mbi roBopn^M Asa 
roAa Ha3aA. BceM OTpac/i^M skohommkm, BK/nona^i xnivinpoM, 
BceM npeAnpM^THfiM m mx B/iaAe/ibuaivi Heo6xoAMMO 3HaTb, KyAa 
n/iaHnpyeTMATM rocyAapcTBO, HeroxoneTAOCTHHb, KaKOBbi u,e/in. 
Ec^n neivi m 3aHMMaiOTca MMHMCTepcTBa bo BceM Mupe, TaK STO 
aHa^n30M, npomo30M v\ n/iaHnpoBaHneivi. MHane rocyAapcTBO 
He MOxeT 0yHKUMOHnpoBaTb. B 3tom CMbicne Haiue Mhhskohom- 

pa3BMTMfl CO CBOMMM C))yHKlJ,MaiVIM He cnpaBTi^eTca. 

KcTaTM, celiac MuHnpoMTopr m MnHSHepro no nopyneHMio 
npaBMTe/ibCTBa PO pa3pa6aTbiBaiOT CTpaTernio pa3BMTnsi 
xuMMMecKoro m Hecf)TexMMMHecKoro KOMnjieKca ao 2030 
roAa. 

BepHO, n bot TyT-TO aHa/iMTi/iKa v\ noHaAo6nnacb. MuHnpoMTopr 
3aKa3a/i 3Ty pa6oTy poccmmckom KOHca/iTi/iHroBoCi KOivinaHMM 
Strategy Partners Group. HaKOHeu,-TO mu nonynuTiM xoTb KaKOM-TO 
oSoSmaioiAnti AOKyMeHT, to/ikobo npopa6oTaHHbifi BeroaHaTin- 
TnnecKOM nac™. HHbiMM c/iOBaiviM, Tenepb Mbi npeACTaBnueM b 

UMCfipaX MMpOBOM M POCCMMCKI/IM XHMMHeCKUM KOMn/ieKC. Ho, K 

coxa/ieHMK), 3tmm aHa/iM30M CTpaTerun noKa hto m orpaHMHi/i- 
Jiacb. DiaBHa^ xe ee nacTb - neTKun nnaH AefiCTBHCi ao 2030 
roAa - noKa He no/iynH/iacb. I/I b stom CMbic/ie CTpaTerHM HeT, 
TaK CHUTaiOT cneuwa/iHCTbi U3 xuMnnecKOM OTpacjiw, noTOMy 
hto Ha ocHOBaHMn cnnLUKOM o6iahx paccyxAeH 1/1 v\ n o6^3a- 
TenbHbix MOAHbix c/iOB HeB03ivioxHO cocTaBHTb HeTKuCi n/iaH 
noc/ieAOBaTe/ibHbix asmctbmm ao 2030 roAa. Xota hmhobhmkob 
«CTpaTeri/ifl» ycTpanBaeT, ohm npnBbiK/in k oSiaum TyiviaHHbiM 
4>opiviyjiMpoBKaM. 

rioHeiviy CTpaTernq He no/iynmiacb? 

CaM AyMaio 06 stom. J1h6o cneuna/iMCTOB nop$npy\iw\ He Tex, 
jimSo MuHnpoMTopr m MuHnpoMSHepro HenpaBM/ibHO c0opMy- 
/iMpoBa/iM TexHunecKoe 3aAaHne. 

Ho, KaK si noHMMaio, aHa/iMTMHecKan nacrb CTpaTerwn Bati 
noHpaBM/iacb. lloAeiiMTecb c h3ujmmm HMTaTeiinMM Han- 

60/iee MHTepeCHblMM Ull4>paMM I/I TGHAGHUMflMM , eCJIM, 

KOHeHHo, 3to He rocyAapcTBeHHan TaMHa. 

KoHeHHo, sto He TaMHa. KaK He TaPiHa n to, hto npexHdfl cTpaTe- 
rufi pa3BMTMsi xMMnpoMa ao 2015 roAa 6bmaycneiuHo npoBane- 
Ha. Ha caMOM p,ene AOKyMeHT Jinnib noATBepAn^i o6o6Lu,eHHbiMM 

14MCpp3MM Hatiie nOHMMaHMe, HTO Mbi CI/l/lbHO OTCTaeM OT Mupa 

no o6teMaM npon3BOACTBa m HOMeHK/iaType, ctomm b crapoHe 

OT Ml/ipOBblX TpeHAOB. 
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MnpoBaa xmmmh npoAO/ixaeT 6biCTpo pa3BMBaTbca. flaxe 
TaM, rfle BBn TonneTCA Ha MecTe, xmmmh o6a3aTe.nbHO pacieT, 
n pacieT npeMMymecTBeHHO. CeroflHa xhmmhgckum KOMn/ieKC 

CTaHOBHTCH JIOKOMOTMBOM MMpOBOM 3K0H0MHKM \ K 2030 TOfly 

ero pod npeBbiCMT poct MnpoBoro BBn b no/uopa pa3a. 

3fleCb^MflHpyKDT CTpaHbl C KpynHGMLLIHMM SKOHOMMKaMM — Kn- 

TaM, CLUA, SlnoHMfl v\ TepMaHnsq. Haiue Mecra — TpMHafluaToe. 

06"beM np0M3B0flCTBa pOCCMMCKOTO XHMMHGCKOrO KOMn/ieKca 

btpm c no/iOBMHOM pa3a MeHbiiie, neivi b TepMaHUM, b nuTb pa3 
MeHbiue, neivi b ^noHMM, b Bocewib pa3 MeHbiiie, HGM B CLUA, M 
b flec^Tb pa3 MeHbiue, newi b KuTae. A npon3BOflHTe/ibHOCTb 
Tpyfla — b ceMb pa3 MeHbiue, neM b CLUA w 3noHHM. noaTOMy 
HeyAUBMTe/ibHO, hto, CKaxeM, TOHHa nBXy Hac ctomt Ha 30% 
So/ibLue, neM b CLUA, TOHHa aMMnaKa — Ha 15%. To xe caMoe 
KacaeTca nojinsTmieHa hm3koi~o n BbicoKoro AaB/ieHMH. 

BnponeM, n cbipbe y Hac Aopoxe: BHyTpeHHan ueHa Ha ra3 b 
Poccmm Ha 21 % Bbiiue, neM b CLUA. M 3/ieKTpo3Heprna y Hac ao- 
poxe — b Tpn pa3a no cpaBHeHuro c KuTaeM w b ABa c iio/iobmhom 
pa3a no cpaBHeHHK) c CLUA. M Tapncjjbi Ha xe/ie3HOAopoxHbie nepe- 
B03KM y Hac Ha 20% Bbiwe, neM b CLUA. He roBopa yxe 06 M3H0ce 

OCHOBHblX 4>OHAOB KpynHblX H CpeAHMX XMMUHeCKHX npOH3BOACTB, 

KOTopbiCi cocraBM/i 44,4% b 2011 roAy. To ecTb no 3c|xt)eKTMBHOCTM 
Poccmmckmm xuMMHecKMM KOMn/ieKC CM/ibHO yCTynaeT 3anaAHOMy. 

fle/io BeAb He To/ibKO b npoM3BOAMTe/ibHocTM TpyAa m 3<Jj- 
4>eKTMBHOCTM, ho m b HOMeHK/iaType npoAyxuMM, KOTopyio 
Mbi npoM3BOAMM m npoAaeM, b cooTHoiueHMM «3KcnopT — 
MMnopT» m ero CTpyKType. KaK 3Aecb Bbir/iflAUT Poccmh? 

Poccmh no-npe>KHeMy &h\vr\npyn KaK CbipbeBaa CTpaHa, comacuB- 
Luaflcn c 3tmm no3opHbiM CTBTycoM 20 nei Ha3aA- Hto Mbi 3kc- 
nopTupyeM? Cepy, MoneBMHy, aMMnaHHyio ce/iuTpy, xnopucTbiM 
KajiMw, AnaMMOHnti (J)oc0aT, aMMOc(>oc, 6e3BOAHbii/i bmmmbk, 
MeTaHO/i, KanponaKTaM, aKpmiOHMTpmi. Bee stm npoAyKTbi, k 
c/iOBy CKa3aTb, mw npoM3BOAMM na 3aBOAax, co3AaHHbix eme 
b coBeTCKoe BpeMa. no/in3Tn/ieH, nonnaMHAbi, HMHTOXHoe ko- 
jiMnecTBO M3AejiMM M3 n/iacTMacc, CTeK/ioLuapuKi/i, TexHunecKMPi 
yr/iepoA, CTupo/i, H-6yTaHOJi, i/i3o6yTaHO/i, KaynyK — Bee sto TaK 
Ha3biBaeMbiM nepBbifi nepeAe/i, KOTopbiM He MOxeT npuHecTM 
6o/ibiuoro AOxoAa. Hi/i oahoto CTOnmero npoAyKTa! 

A hto noKynaeM Ha 3anaAe? Ha caMOM p,ene noKynaeM to, hto 
npon3BeAeHO M3 Haiunx xe MaTepnanoB n BemecTB, nepenMC- 
neHHbix Bbiiue: xnMnnecKwe cpeACTBa 3amuTbi pacTeHMM, M30- 
unaHaTbi, naKu, 3Mann m KpacKM, nABbi, KMHoqboTOMaTepna/ibi 
(100%), Ao6aBKw k no/iMMepaM h KaTa/in3aTopbi, riBXn aKpmio- 
Bbie nonnMepbi, n3T0, BO/iOKHa u hhtm. nocneAHnx npou3BO- 
Ahm 20 Tbican tohh, a 3aKynaeM 175 Tbicnn, HTo6bi o6ecnenMTb 
pa6oTy Me/iKMx qbupM, npon3BOASLu.nx TKaHM m MaTepuanbi. Ho 
noneMy 3aKynaeM? rioneMy He CAe/iaTbcaMHM, ec/in ecTbcnpoc 
Ha BHyTpeHHeM puHKe? BeAb yMeeM xe. B CCCP mu npou3BO- 
AHnn Sonee MM/innoHa tohh bojiokoh b toa- 

A hto b ceroAHsmiHeM mmpobom xniviripoMe nopaxcaeT Bac 
6ojibiue Bcero? 

EcTb cTpaHbi, KOTopwe He nepecTaiOT yAHB/i^Tb He To/ibKO MeHa, 
ho n BecbMnp. 3TOCTpaHbi BPMK— Bpa3n/inn, Mhausi v\ KuTati. 
B KnTae xnMnnecKMM KOMn/ieKC npn3HaH npnopnTeTHOM ot- 
pac/ibKD. Oh n/iaHnpyeT k 2020 roAy yABOHTb ao/iio xhmhhbckom 
npoAyKunn b BBn. 1/1 3to He nycTbie AeK/iapai4MH — CAe/iaroT! 
y Mhahh Toxe rpaHAM03Hbie uenM. OHa HaMepeHa k 2017 roAy 
yBenwHUTb b Tpn pa3a o6"beM npon3BOACTBa XMMHMecKOM npo- 
AyKu,nn (ao 290 MurmnapAOB AO/i/iapoB) m 3aHnTb 6% MnpoBoro 
pbiHKa. 3to npMMepbi cTpaH, rAe ocyiAecTB/ineTcn n^aHOMepHan 
rocyAapcTBeHHan no/iMTMKa m noAAepxKa b 06/iacTM SonbiiioM 
xmmum. fla n CLUA 3aHHMaK)TCfi rocyAapcTBeHHOM noAAepxKOM 
hm3khx ueH Ha ra30Boe cupbe ppn xnMnnecKoro KOMnneKca, 

KOTOpblM CHMTaeTCfl OCHOBOM HOBOM HHAyCTpi/ia/lM3ai4HH CLUA. 

Heywe/iM Bee Ae/ioTOiibKo b rocyAapcTBeHHOM noAAep)KKe 
m njiaHiipoBaHMii? Mo-mej 6biTb, b 3tmx CTpaHax ecTb KaKne- 

TO flOnO/lHMTe/lbHbie yC/lOBMfl? 



TocyAapcTBeHHaq noAAepxKa, nnaHnpoBaHne m ue/ienonaraHne 

Ha CaMOM BblCOKOM ypOBHe BJiaCTM — 3T0 OHeHb MHoro. Ho K 

3T0My h3ao AoSaBMTb paunoHa^bHoe ncno/ib30BaHue pecypcoB 
m ocBoeHne HOBbix TexHO/iorMM. Bo3bMeM, k npuMepy, KuTaw. 
KuTawubi ceroAHfl nepepa6aTbiBaK)T pj\n xmmmm 3 Mun/inapAa 
400 MM/i/inoHOB tohh yma b toa. 3to 6e3yMHoe KOJinnecTBO ohm 
npeBpaLAaroT c noMOiubio ra3M0MKai4nn b cupbe Ana 6o/ibiDOM 
xmmmm. fl/id cpaBHeHna: Mbi Ao6biBaeM 300 muti/ihohob tohh yrrm 
n BecbyronbnpoAaeM. y Hac, kohchho, ecTbra3 v\ HecJjTb, nosTO- 
My nepepa6oTKaymq noKa He CTO/ib aKTya/ibHa. Ho npuBeAeHHbie 
uncj)pbi npocTO AeMOHCTpupyiOT MOiAb KUTaPicKoro xnMnpoMa. 

ATenepboCLUA. AMepMKaHUbi, HaHaBiuneAo6biBaTb cnaHUfiBbiPi 
ra3, Toxe n/iaHnpyiOT3a era cneT HeyicnoHHO noBbiinaTbAO^roxHMnn 
n KaxAbiM toa npnpauu,MBaTb ee Ha 50MM/innapAOBAO/inapoB. HaM 
3to TpyAHO n peACTaBHTb Aaxe b caMbix CMe/ibix MenTax. 

B 6onblllOM XMMUM MHAMKaTOpOM pa3BMTMfl MOXeT CTiyXMTb 

naKOKpacoHHaa npoMbimneHHOCTb. 3a noc/ieAHne 11 neTOHa b 
Poccmm Bbipocna Ha 6%, to ecTb, CHMTaPlTe, He Bbipocna BOo6iAe, 
xoth Ham npe3MAeHT o6eiAan yABoeHMa c noAanM cbomx rocy- 

AapCTBeHHblX HMHOBHMKOB. A B KMTae — B CeMb C nO/lOBMHOM pa3. 
XMMMHeCKMM KOMnfieKC — 0AH3 M3 CaMblX HayKOeMKMX OT- 

pacneM npoMbiai/ieHHOCTM. TexHO/iorMM nepepa6oTKM cbipba, 

M3rOTOBJieHMF) OCHOBHblX npOAyKTOB nOCTOSHHO COBepilieHCTBy- 

iotch. Ho m 3Aecb HaM noBMTb Henero. PacxoAbi Ha MCcneAOBaHMn 
m pa3pa6oTKM b Poccmm b 06/iacTM xmmmm b 2011 roAy 6bi/iM b 
cothm pa3 MeHbiue, neM b CLUA m KnTae. ripMneM Ha 3anaAe 

MHBeCTMpOBaHMeM B MCC/ieAOBaHMfl M pa3pa60TKM 3aHMMaiOTCH 

KpynHbie xMMnnecKMe Kopnopaunn, TaKMe KaK aMepnKaHCKne 
Dow, DuPont m BASF, BbiAe/iaiom,Me Ha stm u,e/iu ot nonyrapa 
MMn/inapAOB m 6o^buue AO/i/iapoB b toa. Ay HacTaKOM npaKTMKM 
HeT. Bot n OTBeT Ha Bonpoc, noneMy ohm BnepeAM. 

He no/iynaeTC?) jivi, mo noe3A y>Ke yiue/i u y Hac HeT uiaHCOB 
HasepcTaTb ynymeHHoe? 

HeT, b Poccmm ecTb Bee 4)yHAaMeHTajibHbie npeAnocu/iKM An^ 
pa3BMTMfl xMMMMecKoro KOMn/ieKca. npexAe Bcero — HanMHMe 
Cbipbfl, Hecf)TM m ra3a, m AOCTyna k HeMy. B 3tom CMbic/ie mu b 
ropa3AO/iyHiueM CMTyauMM, neM KMTaM, He roBopa yxe o eBponeM- 
ckmx CTpaHax m FlnoHMM. Mbi TaKxe pacnonaraeM noTeHUMa/ibHO 

KpynHblM BHyTpeHHMM pblHKOM, KOTOpbIM H3AO TIMLUb yMe/10 pa3- 

BMBaTb. y Hac noKa eiAe ecTb KaAPbi, HaynHbie m TexHonorMnecKMe. 
flpyroe Ae/io, hto HaniM Mcc/ieAOBaTenM He BOB/ieneHbi b pemeHMe 
6o/ibiuMx HauMOHa/ibHbix 3aA3H b 06/iacTM xmmmm, He no/iynaiOT 
3aKa30B Ha Mcc/ieAOBaHMq m pa3pa6oTKM ot npoMbimneHHOCTM 
m nopyneHMM ot rocyAapcTBa. fla m 6a30Ban MH0pacTpyKTypa, 

Ha OCHOBe KOTOPOM MOXHO CTpOMTb COBpeMeHHbIM XMMMHeCKMM 

KOMn/ieKC, y Hac Toxe ecTb. TeM o6MAHee, hto Poccmm KaTacTpo- 
qbMnecKM OTCTaeT ot mmpobmx /iMAepoB xMMnpoMa. 

A HTO 3H3HMT c: COBpeMeHHbIM XMMMHeCKMM KOMn/ieKC»? OH 
H6M-TO OTi1MHaeTC«l OTTOrO. HTO Bbl CTpOM/IM 6LUe BO Bp6M6- 

Ha CCCP, b ujecTMAecsiTbie — ceMMAecnTbie roAbi, bmsctg 

C JleOHMAOM ApKaAbeBMHeM KoCTaHAOBbIM? 

CeroAHn MMpoBbie riMAepu XMMnpoMa pa3BMBaioTcn 3a cneT 
co3AaHMsq TaK Ha3biBaeMbix K/iacTepoB. B onpeAeneHHbix Me- 
CTax, rAe ecTb xopoiiiMM AOCTyn k cupbio, bo3boait KpynHbie 
moiahoctm no npoM3BOACTBy 6a30Bbix A/i5i 6onbiiioM xmmmm npo- 
AyKTOB, CKaxeM, 3TM/ieHa m nponMneHa. 3to — MaTKa K/iacTepa. 
A yxe BOKpyr stmx MoiAHOCTeM, Ha tom xe TeppMTopMM, ctpoat 
bck) HecjDTexMMMio m KpynHOTOHHaxHyio xmmmkd. Me/iKoe xe m 
cpeAHee xMMMHecKoe npoM3BOACTBo pa3BopanMBaioT 6nMxe k 
noTpe6MTe/iio. TaKOB o6lumm npMHUMn. 

HanpMMep, b CLUA 90% BceM xmmmm cocpeAOToneHO b Te- 
xace. CioAa npMB03siT Hecjrrb TaHKepaMM, 3Aecb pacno/ioxeHbi 
He4)Tenepepa6aTbiBaiomMe 3aBOAbi, KOTopbie nocTaBnsqioT cbipbe 
A/ifl npoM3BOACTBa 3TM/ieHa m nponM/ieHa. H 3Aecb xe 3TMneH m 
nponMneH npeBpamaiOT b ocHOBHbie nonynpoAyKTbi a^i^ 6oTibiuoM 
xmmmm . Oahmm cjiobom, 3Aecb — MaTKa. A KOHeHHbie npoAyKTbi kom- 
naHMM Dow, DuPont, Kodak, BASFMApyrMeAenaioTnoBceMCTpaHe. 
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K/noneBbie c/iOBa 3flecb — KpynHbie molllhoctm. To/ibKO ohm 
no3BO/iHKDT cflenaTb xHMnnecKne 3aBOflbi 3cf)ct)eKTMBHbiMM no 
SHepreTMKe, no Mcno/ib30BaHMio TeppnTopMM. JleoHna ApKa- 

flbGBMH KOCTaHflOB, MMHMCTp XMMMHeCKOM npOMblLUJieHHOCTM 

b coBeTCKne BpeivieHa, Hbe CTO/ieTue Mbi 6yaeM OTMenaTb 
b 6yflymeM rofly, oneHb mhoto Cfle/ia/i a-hh C03flaHHH t3khx 
npeflnpn^TMPi b HauieM CTpaHe. no TeM BpeivieHaM ohm 6bmn 

fleMCTBMTenbHO KpynHblMH! npOM3BOflCTBO OKMCH STHJieHa B 
fl3epXMHCKe — 200 TblCHH TOHH, nOJlMSTM/ieHa B ByfleHHOB- 
CKe — 350 TblCHH TOHH. HO CerOflHfl OHM BbirTmAHT He T8KMMM 

yX M 60/lbLUHMM, nOTOMy HTO moluhoctm 3anaAHbix KnacTepoB 

M3MepflKDTCfl MM/lJIMOHaMM TOHH. HeM MeHbLUe MOULHOCTb, 

TeM 6onbLue 3KcnjiyaTauM0HHbie 3aTpaTbi. Ha npoM3BOflCTBe 
no/iM3TM/ieHa b ByaeHHOBCKe pa6oTaeT b naTb pa3 6ojibLue 
jiiofleM, neM Ha MM/i/iMOHHMKe Ha 3anafle. nosTOMy m 3apn/ia- 

Tbl, KOTOpbie 3aBMCdT OT Bbipa60TKM npeAnpMHTMH, y HaLUMX 

pa6oTHMKOB HMxe: b u,e/iOM <t>OHfl on/iaTbi Tpyfla Ha npefl- 
npM^TMM rMraHTCKMM, a KaxflbiM paSoTHMK no/iynaeT oneHb 

Ma/10. npOMbllil/ieHHbie TMraHTbl BblMrpblBaKDT, nOTOMyHTOOHM 
CnOCOSHbl nOABepraTbC^ aBTOMaTM3aUMM, MMHMMM3MpOBaTb 
HMC/ieHHOCTb COTpyAHMKOB, 06eCneHHBaTb BblCOKyKD BbipaSOT- 

Ky m BbicoKyra 3apn/iaTy. 

Ho MHe Ka>KeTcn, hto b eepxax HauieM B/iacTM TO/ibKO m 
roBOpaT o K/iacTepax. 3to cjiobo CTa/io moahum, k3k «mh- 

HOBaLlMM» M «MOAepHM3ai4MH». 

fla, roBopnT, ho He noHi/iMaiOT, o neM tobopht. l~loi<a hto y Hac HeT 
hm OAHoro K/iacTepa, Aaxe b npoeicre, a Ha 3anaAe mx AecaTKM. 
KoHenHO, CTpoMTe/ibCTBO K/iacTepa — p,eno Aoporoe, noTpe- 
6yeTCn B/ioxi/iTb ot n^TM ao Aeca™ MM/i/iMapAOB AO/i/iapoB 3a 
ABa-Tpn roAa. Ho roAOBaa OTAana ot Tararo K/iacTepa — KaK 
MMHMMyM 15 MM/i/iMapAOB! nnioc oh o6ecneHi/iT CbipbeM BCH3 
Manyio u cpeAHKDKD xmmmkd. MMeHHO no 3T0My nyTM MAyT ceroAHH 
I/Ihamh, KDxHan Kopea, apa6cKMe CTpaHbi nepcMACKoro 3a/inBa. 

0AH3K0 Ae/lO He TOTlbKO B SOJlbLUMX MHBeCTML^M^X. MT06bl CnpO- 
eKTl/ipOB3Tb l/l B03BeCTM KJiaCTep, H3 AO HyBCTBOBaTb XMMMHeCKOe 

cpoACTBO, noHMMaTb, KaKMe npoAyKTbi, BaxHbie pjm skohommkm, 
TnroTeKDTAPyrKAPyry. Asto noHMMatOTTO/ibKO xmmmkm, KOTopbix 
HeT cpeAM /iKDAeM, npMHMMaraiAux rocyAapcTBeHHbie peiueHMH, 
ho KOTopwe ecTb b coo6iAecTBe poccmmckmx xmmmkob. 

Ecjim y Hac ecTb noHUMaKtuine xmmmkm b npoMbiimieHHOCTM, 
to noMeiviy ohm He nbiTaiOTca C03AaBaTb k xiacTepbi? Xoth no- 
hhtho, hto 3to rMraHTCKMe A@HbrM, 3Aecb 6e3 rocyAapcTBa 

He 060MTMCb. 

KOHeHHO, nblTaKDTCfl B CM/iy CBOMX B03MOXHOCTeM. B03bMeM, K 

npMMepy, «Kyi/i6biLueBA30T». 3tot a30THO-TyKOBbiM KOMSMHaT 
mh nocTpon/iM em,e b KOHLie wecTMAecflTbix toaob. K necTM ero 
pyKOBOAHTe/iefi, kom6mh3t He TonbKo coxpaHM/iM, ho m cyMe/iM 
npMcnoco6MTb k HOBOMy BpeMeHM. 3Aecb npoi/i3BOAflT 3mmm- 
aK — oahh mm/i/ii/ioh tohh b toa- Bot BaM m MaTKa. Ho ec/iM npe- 
XAe aMMMaK TyT xe Mcnonb30BariM b ochobhom Ani no/iyneHMfl 
MMHepa/ibHbix yAo6peHMM — aMMManHow ce/iMTpbi v\ Kap6aMMAa, 
to ceroAHH 3Aecb Ae/iaioT, Mcno^b3ysi aMMMaK, Kanpo/iaicraM, a 
M3 KanponaKTaMa — nonMaMMA, ocHOBy MHoxecTBa nnacTMKOB, 
nneHOK m npoHHbix HMTeK. Bot BaM xMMnsecKoe cpoactbo u, no 
cyTn, He6o/ibiiioM K/iacTep. A Ka3anocb 6bi, rAe MMHepa/ibHbie 
yAo6peHMfi n rAe no/iMMepbi. Kctbtm , ceroAHn «KyM6biiiieBA30T» 

BXOAMT B AeCflTKy KpynHeMLUMX MMpOBblX npOM3BOAMTe/ieM Ka- 

npo/iaKTaMa m /iMAMpyeT b Poccmm, CHT m Boctohhom EBpone 
no npoM3BOACTBy no/iMaMMAa-6. Bo/iee Toro, Bmktop MBaHOBMH 
TepacMMeHKo, reHepanbHbiMAnpeKTop«KyM6biujeBA30Ta», npM- 
Kynn/i b KypcKe npeAnpMsiTMe A-fifl npoM3BOACTBa bo/iokoh M3 
nonwaMMAa, a b CapaTOBCKOM o6nacTM — TeKCTM/ibHbie 4>a6pMKn, 

rAe M3 3TMX BOJIOKOH Ae/iaKDT TK3HM. 

3H3HMT, MOIKHO MOA£pHM3MpOB3Tb CTapbie npeAnpMSITMfl M 

npeBpaTMTb mx b KJiacTepbi? 

B HeKOTopbix c/iynaax — Aa, ho b 6onbiiiMHCTBe c^ynaeB — HeT. 
MHoro KpynHbix xmmmhbckmx m Hecf>Tenepepa6aTbiBaK)iiLMx 3a- 




MHTEPBbK) 



BOAOB (HI13) Mbl CTPOM^M B COBeTCKOe BpeM3 Ha TeppMTopMnx 
C0KD3Hbix pecny6/iMK — Ha YKpaMHe m b BenopyccMM, b Y36eKH- 
CTaHe, ApMeHMM m A3ep6afiAxaHe. Ctpom^m cneuMa/ibHO 6/iMxe 

K MCTOHHMKaM Cbipbfl M K TpaHMLiaM CCCP, HT06bl 06jierHMTb 

m onTMMM3MpoB3Tb TpaHcnopTMpoBKy npoAyKTOB 3a py6ex. 
CeroAHfi 3tm 3aBOAbi HaM He npMHaA/iexaT, a BepHO c/iyxaT 
6paTCKMM HapoAaM. B pe3y^bTaTey Hac ocTa/iMCbnpeAnpMHTMH, 
pacnonoxeHHbie He Ha MecTopoxAeHnsix, He Ha rpaHMuax w »e 

TOM MOUU.HOCTM. A 3T0 03HanaeT, HTO HaM Heo6xOAMMO B03BOAHTb 
HOBbie K/iaCTepbl 60TlbLUOM MOI11HOCTH Ha TeppMTopMHx, npM- 
B«3aHHblX K CbipbK) M TpaHCnOpTHOM MHCf>paCTpyKType. KCTaTM, 
6e/10pyCbl Ha 6onbLUMX HI13, KOTOpbie Mbl nOCTpOM^M MHOTO 

^eT Ha3aA b Mo3eTie m HoBono^ou,Ke, nepepa6aTbiBaroT Hecfrrb 
^ynuje, neM mh. 

Pa3Be y Hac HeT KpynHbix He4rrenepepa6aTbiBaiOLLiMx 3a- 
boaob? 

B tom-to m Ae/io, hto HeT! 1/1 sto Ha caMOM Ae^e KaTacTpo0a. y 
Hac ecTb cothm TaK Ha3biBaeMbix HI13. Ho 3to oaho Ha3BaHMe, 
noTOMy hto npoM3BOAHTeTibHOCTb TaKoro 3aBOAMKa b jiyHiueM 
c/iynae 100 Tbicnn tohh, a Ha 3anaAe — 50 mmti/imohob! Mhoto 
Me/iKMx HI13 — 3to oneHb nnoxo. nosTOMy y Hac my6nHa nepe- 
pa6oTKM Hecf)TM HMKaKan, a nocneACTBnn oneBHAHbi. Bot BaM 
jiMLUb oam h npMMep - OTBpaTMTe/ibHbie AoporM. Ohm TaKMe bo 
MHoroM noTOMy, hto y Hac HeT BbicoKOKanecTBeHHoro 6MTyMa. 

Qiy6MHa nepepa6oTKM oSecnenMBaeTcn BTopMHHbiMM npoLiec- 
caMM — KpeKMHroM u pMcf)opMMHroM, KOTOpbie Tpe6ytOT cooTBeT- 
CTByraiAMx KaTa/iM3aTopoB , bwcokom TeMnepaTypbi n TaK p,anee. 
Bbi xe caMM noAPo6HO 06 stom nMca/iM (cm. «Xmmmkd m xM3Hb», 
2010, N2 1 ). A KorAa ycTaHOBKM ManeHbKMe, to h6bo3moxho CTa- 
BMTb 3tm npoueccbi, He Te oSteMbi. Bot noneMy Ha Me/iKMx HI13 
mh He MOxeM no/iyHMTb KanecTBeHHbiM 6eH3MH, KanecTBeHHbiM 
KepocMH, KanecTBeHHbiM 6MTyM. Mn caMM ce6e BpeM, KorAa 3a- 
flBTineM, hto CAenaeM 6eH3MH eBpo-4. 3to h6bo3moxho CAenaTb 
6e3 my6oKOM nepepa6oTKM. Xopoiuee Ton/iMBO moxho nonynMTb 
TO/ibKO 3a cneT xoponiero npouecca, a Ha Me/iKMx HI13 xopomue 
npoueccbi He pa6oTaiOT. 

CnMTaeTCR, hto ec/iM b CTpaHe nepepa6aTbiBaeTcn tohh3 
He0TM Ha OAHoro xMTe/in b toa, to stot nenoBeK ao/ixhw 6biTb 
cnacT/iMB. Bot TaKaa CBoeo6pa3Haa MMpoBan HopMa. EcTb, 
npaBAa, OAna oroBopKa — «rpaMOTHO nepepa6aTbiBaeTC^». 
Mbi Ao6biBaeM 6onbiue 500 mmti/imohob: oko/io 300 mmti/imohob 
nepepaSaTbmaeM Ha cbomx mbtikmx Hn3, a ocTa/ibHbie 200 mm/i- 
jimohob OTnpaB/ineM Ha SKcnopT, m c/iaBa Bory, hto noKa Haiuy 
Hecf)Tb noKynaiOT. MHbiMM c/iOBaMu, Mbi nepepa6aTbiBaeM He 
TOHHy HeqbTM Ha ne/iOBeKa, a Lienbix no/iropbi TOHHbi, ho cnacTb^ 
HeT. M Bee noTOMy, hto nepepa6aTbiBaeM nrioxo, TpaTMM mhoto 

SHeprMM M Cbipbfl, HT06bl BblAaTb nnoxoM 6eH3MH, AM3enb i/i Ma- 

3yT. M ec/iM Ha 3anaAe OKTaHOBoe hmc/io 6eH3MHa noBbimaiOT 
xopoLueti xuMMeM, yBenMHMBan coAepxaHMe pa3BeTB/ieHHbix 
ymeBOAopoAOB b CBeT/iwx qbpaKLiuqx, to mh Ao6aB/ineM apo- 
MaTMKy, a sto npecTyn/ieHMe. 

Bbi MeHd y6eAM/iM, hto CTpoMTe/ibCTBO KpynHbix coBpeMeH- 

HblX Hi13 M MOLLlHblX KJiaCTepOB — 3TO SAMHCTBSHHblM nyTb 
P33BMTM51 XMMMHeCKOM npOMblLUJIBHHOCTM II B POCCMM, M B 

MMpe. Ho Bee sto 3HeproeMKMe npeAnpunTiin. Vpje B3?iTb 
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CTo/ibKo Aono/iHMTe/ibHoii SHepriiM, ec/in ceroAHH mm no- 
Tpe6/ineivi bck> SHeprnio, hto npoM3BOAnT3iieKTpocTaHunn? 
OTKyfla B03bMeTcn jiMUJHqfl? 

3to K/iKDHeBOM Bonpoc. «noKa b Poccmm 6yAeT cranbKO MeTan- 
jiyprMM, He 6yaeT xhmmh». TaK roBopn/i JleoHHfl ApKaflbeBHH 
KocTaHflOB m 6bm npaB. V\ MeTa/i/iyprMH, m xmmmh — SHepro- 
noTpeOjiflKDmue OTpacnM. KoHenHO, KpynHOTOHHaxHbie xm- 
MMnecKne 3aBOAbi hoboto Tuna, KOTopue ceroAHH ctpoht Ha 
3anafle, MoryT no/iHOCTbio o6ecneHMBaTbce6^ SHeprneM caivin, 
nocKO/ibKy ocHOBHbie xnMnnecKHG peaKUMM B npOMblLU^eHHblX 
npoueccax npoTeKaiOT c BbiAe/ieHneM retina. 3Hepn/iH p,nn kom- 
n/ieKca no npoM3BOACTBy, k npniviepy, aMMMaKa mjim 3TM/ieHa 
Tpe6yeTC^ jiMWb npn 3anycKe. Ho Bee ocTa/ibHbie npoueccbi, 
KOTopbie flaroT HaM MaTepna^bi w roTOByra npoAyKUMio, OHep- 
ro3aTpaTHbi. Mh roBopunn c b3mm 06 3tom b npow/ibiM pa3. M 
3flecb Haflo Bbi6upaTb, Ha hto OHeprura TpaTMTb, noTOMy hto m 
xnMUKaivi, n MeTa/i/iypraM ee He xb3tmt. He cnyHai/iHO awiepn- 
KaHUbi oxotho comaiuaKDTCfl, hto6n MeTa/uibi atih CLUAAena/iM 
b Apyrux CTpaHax m TpaTM/in Ha sto cboio aHeprura b orpoMHbix 
KO/iMHecTBax. Hx ycTpanBaeT, hto Becb a/iiOMMHMM p,m CLUA 
mw Ae/iaeM y ce6n, b Poccmm, nycTb m M3 nyxoro Cbipba. Ohm 
nycKaiOT Hac Ha phhkm, a b otbct nocTaB/wiOT zierMpoBaHHbie 
MeTa/i/ibi, KOTopue fle/iaroT caMM, ho nooneHb bwcokmm ueHaM. 
no npoM3BOACTBy anKDMMHMd Poccmm 3aHMMaeT BTopoe MecTO 
b MMpe (nocjie KMTaa), a no ero OKcnopTy — nepBoe MecTO. 
To xe caivioe c HMKeneM: m no npoM3BOACTBy, m no SKcnopTy 
mw AepxMM nepBoe MecTO b MMpe. Ho BflyiviaMTecb, CKO/ibKO 

SHeprMM Mbl TpaTMM Ha npOM3BOACTBO TpeX MMT1/1MOHOB TOHH 

ariKDMMHMn, npMHeM He A/in ce6a? Pa3Be 3to He npecTyn/ieHMe 
b rocyflapcTBeHHOM MacujTa6e? Bot Kyqa yxoflMT ueHHaa 
SHeprMA, KOTopan Morna 6bi nMTaTb xMMMnecKMe K/iacTepbi 
m coBpeMeHHbie HI13 KpynHOM moluhoctm. Bot noneiviy ao/ih 
xmmmm b BBn — okojio AByx npoueHTOB. M 3to, yBbi, Haiua ro- 
cyo,apcTBeHHan no/iMTMKa. 

HO MO)K6T 6blTb, PfinO B TOM, HTO XMMI/19 noKa HTO He MO- 

xceT 33M6HMTb MeTa/uiypmio b caMbix pa3Hbix OTpac/inx 
xo3niicTBa? 

Penb He MAeT o tom, HTo6bi OTKa3aTbca ot wieTa/inyprMM. V\ anio- 
mmhmm KOHenHO xe npoM3BOAMTb HaAO, ho npoM3BOAMTb b nep- 
ByK) onepeAb An^ ce6a, Ann CBoeM aBMauMOHHOM npoMbiLuneHHO- 
ctm. fl roBopio JiMLLib o nepepacnpeAe/ieHMM pecypcoB m pbiHKOB b 
Tex c/iynanx, nAe sto onpaBAaHHO, TaM, nAe MeTannyprMn m xmmmh 
BbiCTynaKJTCBoero poAaaHTaroHMCTaMM. Bo3bivieM, KnpMMepy, 
TpySbi Ann ra3M0MKau,MMTeppMTopMM Poccmm. Moxho, m3Phaho 
HaMynaBiuMCb, nponoxMTb THxe/ibie MeTa/inMnecKMe Tpy6bi, 
a noTOM perynnpHO mx ivieHHTb nepe3 KopoTKMe npowiexyTKM 
BpeivieHM, noTOMy hto M3-3a Koppo3MM ohm 6yAyT BbixoAMTb M3 
CTpon. A moxho nponoxMTb coBpeMeHHbie no/iMMepHbie Tpy- 
6bi, nerKMe m npoHHbie, KOTopbie 6yo,yT c/iyxMTb 6e3 3aMeHbi 
ceMbAec^T jieT. flrm Tex, kto 3aHMMaeTcn ra3M(J)MKai4MeM, m Ann 
noTpe6MTe/ieM Bbi6op oneBMAeH. Ho pemeHMe 6yAeT 3aBMceTb 
OT/io66MpoBaHMfl. I/I ecnM MeTa/inyprM npo/io66MpyKDTTnxenbie 
Tpy6bi, to ATin nerKMx MecTa He 6yAeT. 

BnponeM, stot npMMep CKopee b nonb3y xmmmm, noTOMy hto b 
AaHHOM cnynae 3ApaBbiM CMbicn B03o6/iaAa/i. ra30BMKM Bbi6pa/iM 
nerKMe nonMMepHbie Tpy6w Ann ra3Mcf)MKauMM ce/i m AepeBeHb. 
3Aecb MHTepecw coBna/iM, m xM3Hb 3acTaBM/ia. Ho b aomoctpo- 
eHMM mw no-npexHeMy Mcno/ib3yeM HecoBpeMeHHbie, HeaKO- 
HOMMHHbie no KOMn/ieKcy cbomctb MeTa/uiMHecKMe TpySu. y Hac 
Aaxe HeT CTporMx rocyAapcTBeHHbix HopMaTMBOB (CHmIIob) Ha no- 
/lMMepHbie Tpy6w Ann aomob, xoto mx Mcno/ib3yK3T bo BceM MMpe. 

B 3tom CMbic/ie Mbi OTCTa/iM ot MMpoBbixTeHAeHUMM. CeroAHn 
6narococTOflHMe CTpaH, BXOAniAMx b TiMAMpyiOLAyK) rpynny, bo 
MHoroM o6ecneHMBaeTcn mmchho 60/ibiuoM xmmmcm. Ha 3anaAe 
A3bho noHfl/iM 3HaneHMe xmmmm, Haiu/iM hmlum, rAe xhmhfi MOxeT 
3aMeHMTb, HanpMMep, ueiann, npMpoAHbie BOJiOKHa, AepeBO. 
CeroAHn, CKaxeM, CMHTeTMHecKMe BO/iOKHa 3aMeHnioT mtim ao- 



nojiHniOT niepcTb m x/ionoK, neu m nie^K. M ec/iM Kopnyca crapbix 
Te/ieBM3opoB m ManiMH 6buiM CAe/iaHbi M3 AepeBa m Meianna, to 
ceroAHH 3to n/iacTMK. 

CAPyroCi CTopoHbi, m caMaxMMMn paAMKa/ibHO M3MeHM/iacb 3a 
nocTieAHMe roAbi, bct3b Ha nyTb, KOTopbiM b CBoe BpeMn npow/ia 
MeTa/uiyprMn, — OTHyryHa K/ierMpoBaHHbiM cra/inM, OTanroMMHMd 
KCM/iyMMHaM, cn/iaBaM a/iroMUHMn c KpeMHMeM, othmctoto KpeM- 
HMn k cn/iaBaM c peAKMMM zeumuw. Hhhmm c/iOBaMM, OTHMcraro 
MeTa/i/ia — k cn/iaBaM c 3aA3HHbiMM CBOMCTBaMM. CeroAHn xmmm- 
km Ha3biBaraT cbom MOHonpoAyKTbi «HyryHOM», HanpMMep — HM- 

CTblM nOJlM3TMJieH M M3A6TIM3 M3 HerO. HMCTbIM nO^IM3TM/ieH, K3K M 

hmcthm nyryH, xpynKMM. riOTiMSTM/ieHOBan MJiM noTiMnponM/ieHOBan 
nneHKa m roAa He BbiAepxMBaeT — sto xopoiuo 3HatOT a8hhmkm, 
KOTOpblM npMXOAMTCn 06HOBTWTb napHMKM KaxAyK) BecHy. A BOT 
coBpeMeHHan no/iMMepHan ra30Ban Tpy6a — sto yxe He nyryH, 
a «TierMpoBaHHan CTa/ib». OHa CAeriaHa M3 cono/iMMepa STM/ieHa 
c OAHMM-noTiyrapa npoueHTaMM AeueHa (C 10 H 20 ). B pe3yTibTaTe 
noTiynaeTCd Hpe3BbinaMHO n/iacTMHHbiM, nposHbiti m AOTiroBenHbiM 
MaTepMa/i. Becb mmp OTKa3biBaeTcn ot «xMMMnecKoro HyryHa», a 
mh npoAOTixaeM b ochobhom npoM3BOAMTb MMeHHO ero. 

PaHbliie Mbl MCKa/lM KpynHbie HMCTbie MeCTOpOXAeHMH — HM- 
CTbIM ra3, caMopoAHoe 30jioto. A Tenepb M3BneKaeM 30/ioto 

BMeCTeCypaHOM, MIAeM He60JlbLUMe MeCTOpOXAeHMS, B KOTOpblX 

ecTb Bee. B stom CMbicne noKa3aTe/ieH npwMep CTiaHueBoro ra3a. 
SraxMpHbiM ra3, BHeM MHorocaMbix pa3HbixyrneBOAopoAOB, m 
npM nepepa6oTKe aMepMKaHUbi cpa3y nonynaiOT MHoroBapMaHT- 

HOCTb. ECTb, KOHeHHO, npo6/ieMa - HeM M KaK 3anO/lHHTb nyCTOTbl 

b 3eMne. Ho b KaxAOM xopoiiieM p,ene ecTb OTpMuaTe/ibHbie 
MOMeHTbi. npocTO HaAO npMAyMaTb, KaK 3tm npo6neMbi peillMTb, 
He ceroAHn, TaK 3aBTpa. 

C/iaHu,eBbiM ra3, kohohho, >KnpHbiPi. To/ibKO, 6oiocb, M3-3a 
stom Tax Ha3biBaeMofi Ma/iofi He<t>TM y Hac 6yAyT 60/ibiiiMe 
npo6/ieMbi. KaK Bbi AyMaeTe, xorAa 3anaA nepecTaHeT no- 
xynaTb y Hac He4>Tb? 

B TaKMx o6"beMax, KaK ceroAHn? Hepe3 ABa-TpM roAa. TaK hto 
c/iaHueBbiM ra3 npMBeAeT Hac m/im b Konnanc, mjim b nyBCTBO. Ho 
ec/iM HanaTb ceMnac, to 3a sto BpeMn moxho nocTpoMTb napy 
KnacTepoB. A b tom, hto mh MoxeM 3to CAe/iaTb, a He coMHeBa- 
focb. BeAb nocTpoM/iM xe k O/iMMnMaAe o/iMMnMMCKMM KOMnneKC 
bCohm c erocoBepiueHHbiMM coopyxeHM^MM, nocTpoMnM 3a tpm 
roAa«CeBepHbiM noTOK», no KOTopoMy Tenepb moxho AOCTaBjmTb 
ra3 b Ahqimio, m TpexKMnoMeTpoBbiM nopT-TepMMHan «CM6ypa» 
Ha Ba/iTMKe. 3to rMraHTCKMe AOCTMxeHMn, AaroiAMe HaAexAy. 
Apyroe Aeno, hto BpeMeHM Ha paccyxAeHMn He ocTa/iocb. HaAO 
npMHMMaTb rpaMOTHbie penieHMn m HeMeAneHHO AeMCTBOBaTb. A 
3Toro HyxHa HacTOHLAan CTpaTerMq pa3BMTM^ xMMMnecKoro 
KOMnneKca Poccmm ao 2030 roAa. 

Kax CAe/iaTb cTpaTernio HacTonmeM ? 

TaK, KaK 3to Ae/iaioT ceMnac bo BceM MMpe. nepBoe, hto HeoSxo- 
Ammo CAe/iaTb rocyAapcTBy, — cqbopMyriMpoBaTb u,enw. rn,e Mbi 
AonxHbi 0Ka3aTbcsi b 2030 roAy, b kskom HanpaB/ieHMM pa3BMBaTb 
XMMMHecKyio oTpacrib, HTo6bi npMHecTM MaKCMMa/ibHyio no/ib3y 
OTenecTBy. Bo-BTopbix, rocyAapcTBo ao/ixho Ha3BaTb ueHbi Ha 
cwpbe, 3/ieKTpo3HeprMio m TpaHcnopT ao 2030 roAa, AaTb noA 
3tm ueHbi rocyAapcTBeHHbie rapaHTMM. Bot, co6cTBeHHo, m Bee, 
hto Tpe6yeTcsq ot bwcokom B/iacTM Ha nepBOM 3Tane. A Aa/ibiue 
Ha ocHOBaHMM 3tmx 6a30Bbix napaMeTpoB m aHa^M3a mmpobom 
CMTyauMM, KOTopbiM yxe Bbino/iHeH, coo6iAecTBo npoMbii±i.neH- 
hhx xmmmkob ccfiopMy/iMpyeT CTpaTerMio, no cyTM — AopoxHyio 
KapTy, no kotopom AO/ixHa ABMraTbcn xMMMHecKan OTpac/ib 
mar 3a iiiaroM, htoSu b 2030 roAy BbiMTM Ha 3an/iaHMpoBaHHbie 
noKa3aTe/iM. B cyiAHOCTM, sto m ecTb BAyMHMBoe, npocfieccM- 
OHa/ibHoe, oTBeTCTBeHHoe, rocyAapcTBeHHoe nnaHMpoBaHMe, 

MCKyCCTBO KOTOpOrO B KOpMAOpaX POCCMMCKOM BJiaCTM ceroAHd, 

bmammo, yTpaneHo. 
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B 3apy6e>KHbix /ia6opaTopnsqx 



JleneHMe 
cycTaBOB 

Xpnm fljw Boccra- 
HOB/ieHMft cycra- 
bob HanevaraiOT Ha 
npuniepe. 



AremcTBO 

«AlphaGalileo», 

28 anpena 2014 roAa. 

AreHTCTBO 

«NewsWiise», 

27 anpena 2014 roAa 




npn M3Hoce win noBpe>KAeHMM KaneHHoro cyciaBa noKa3aHa onepaunn — 3aMeHa 
ero Ha MCKyccTBeHHbM. CoBpeMeHHbie TexHo/io™ no3Bo/inioT cp,enaib cycTaB n 

eCTeCTBeHHbIM, BbipaCTMB HeAOCTaK3LL(MM Xpniil, H3 C06CTBeHHblX KJieTOK nai4neHTa. flnn 

3Toro onepau,MK3 npoBOAHT ABaxAbi. Ha nepBOM 3Tane M3 3AopoBoro cyciaBa 3a6wpaioT 
He6o^bLuoe KOJinnecTBo K/ieTOK. Tpn Hep,env\ nx pa3MHoxaioT B/ia6opaTopnn, a 3aTeM 
Ae/iaKDT BTopyro onepau,nio — HMnnaHTwpyioT K/ieTKn b MecTO noBpexAeHi/ia, npuneivi 
3anacTyio BMecTe c KJieTKaMM TyAa 3a^MBaioT n re.nenoAo6Hyto MaTpwuy. K/ieTKM 3aHM- 

M3K3T B HeM MeCTa, pa3MH0XaiOTCSl, M BbipaCTaeTHOBblilXpflLA, npMKpblBaKDLAMM KOCTb. 

OAHaKo ABe onepau,MM yBe/inHMBaioT m 6e3Toro BbicoKyio u,eny jieHeHMfl. 

MeAHKn M3 HeMeuKoti KOMnaHMM «Amedrix» bo nnaBe c aoktopom ToMacoM TpsBe 
npi/i noMoiAM Kan/ier M3 OpayHrocfiepoBCKoro MHCTMiyTa MHxeHepnu MHTep4>eMCOB m 6noTexHo/iornn cyMe/ii/i pa3pa6oTaTb 
OAHOCTaAHMHyio onepaunKD m Aaxe no/iyHM/in b AeKa6pe 2013 roAa pa3petueHne Ha ee ncno/ib30BaHne. Ohm o6xoahtch 6e3 
n3B^eHeHM« K^eTOK naunema, BnpbicKi/iBaa b MecTO noBpexAeHua xhakhm npenapaT, coAepxaiAUM HMCTbiti KOJi/iareH (Ha (Jjoto). 
Ha MecTe oh 3a HecKo/ibKo muhyt npuHMMaeT HyxHyto 4>opMy m 6bicTpo 3acenfleTCfl co6cTBeHHbiMM K/ieTKaMM opraHM3Ma. 3a 
noJiroAa yTpaneHHbiM xpniA BoccraHaB/inBaeTCH no/iHocrbio. 

A hto Ae/iaTb, eanw xmakhw npenapaT He npuHMMaeT HyxHyio cpopMy nnn K/ieTKM He xotht 4>opMnpoBa~rb TKaHbTaK, KaKTpe6y- 
eTCfl? flnn 3Toro MoxeT npuroAHTbcn TpexMepHan nenaTb xpaiAa HenocpeACTBeHHo b iene nau,neHTa. HaA TaKOM TexHOJiorweM 
pa6oTaKDT Mcc/ieAOBaTe^n H3 riMTTc6yprcKoro yHMBepcuTeTa noA pyKOBOACTBOM AOKTopa Pokkm TyaHa. Cewnac oh nenaiaeT 
xpniAn M3 cMecM CTBonoBbix K/ieTOK nau,neHTa, HaHOBonoKHncToro MaTepna/ia m 6no/iornHecKn aicn/iBHbix BeiAecTB, o6ecneHM- 
BaioLAMx poct K/ieTOK. HTo6bi ccJiopMnpoBaTb LuaSnoH, Bo/ioKHa cn/iaB/iflioTCfl Apyr c APyroM noA AeficTBueM bhammoto CBeTa 
— 3to ropa3AonyHLue, 4eMTpaAnu,noHHo wcno/ib3yeMbiCi y/ibrpacpwo/ieTOBbiM jiyn, y6nBaK3iAMM K/ieTKM. B 6yAyiAeM xe npenapaT 
CTaHyT BnpbicKHBaTb b cycTaB, a 3aTeM c noMoiAbio CBeTonpoBOAflLAero KaTeTepa co3AaBaTb TaM xpmn, HyxHoPi dpopMbi. MeTOA 
ocoSeHHo noMoxeT nau,neHTaM c ocreoapTpi/iTOM, pa3pyujatoLAHM cycTaBbi na/ibu,eB. 



K/iem-cnpuHTep 

HafifleH caMbiii 
6bicrpbiM 6eryH Ha 
3eM/ie. 



AreHTCTBO 

«NewsWiise», 

27 anpem 2014 rofla. 
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Ecnn 6bi KaTiMcjjopHMticKMM K/ieiA Paratarsotomus macropalpis 6bm pa3MepoM c ne/ioBeKa, oh 6h 6exa/i co ckopo- 
CTbro 1600 km b Hac. MivieHHo TaKoe 3HaneHMe, 322 a/iuhh Tena b ceKyHAy, Aa^a BbicoKocKopocTHan cbeMKa stoto 
nayKoo6pa3Horo, KOTopyro CAe/ian CaiviyaTib Py6nH, cTyAeHT Kon/ieAxa noMOHbi b KanncpopHnn. ripeAbiAyLUnti perapA 
npuHaA^iexa/i aBCTpannficKOMy xyKy-Turpy — 171 AO/iMHa Tena b ceKyHAy. CaMOMy 6bicTpoMy MTieKonnTaroiAeiviy, 
renapAy, AO TaKnx noABwroB Aa/ieKo, oh npo6eraeT Bcero 16 — 20 a^hh Te/ia b ceKyHAy. 

l/l3yHa/iw peKopACMeHa He paAn HaynHoro /iio6onbiTCTBa, a p,nn peiueHMfl BaxHoti 3aAann. l/l3BecTHo, hto no Mepe 
yMeHbiueHUfl pa3MepaxnBOTHbixcKopocTb mx ABuxeHUM B03pacTaeT. CTyAeHT xoTen noHHTb, cyiAecTByeT^n npeAen 
AJifl 3Toro B03pacTaHMfl. rioKa hto oTBeT Ha 3tot Bonpoc He no/iyneH — KaK hm Be^MKa cKopocTb ABwxeHMq K/ieiAn- 
hhx TianoK, HeT rapaHTnn, hto OHa He MoxeT 6biTb eiAe Sonbiue. Oah3ko ec^M pa3o6paTbcn c KMHeMaTHKOM K/iema, 
moxho nonbiTaTbca noTOM Bocnpon3BecTM npnHU,nnbi ero ABUxeHMfl b k3kom-to MexaHM3Me n nonynnTb CKopocTHoe 
cpeACTBo nepeABMxeHMfl. I/Itim xota 6w BbicoKocKopocTHoro MHHM-po6oTa, ec/iM oKaxeTca, hto Haiiin MaTepnanw 
He no3BOTiflK3T MaciiiTaSnpoBaTb K/ieiAa-peKopACMeHa, — BeAb neM Bbiiue CKopocTb ABuxeHun nanoK m 6o/ibLue mx 
pa3Lu,Mep, TeM cn/ibHee McnbiTbiBaeMbie mmm AnnaMnnecKMe Harpy3KM. 



B 3apy6e>KHbix jia6opaTopnnx 

HeM TOHbiue MeM6paHa, TeM Huxe ee conpoTMB/ieHne ABuxeHnroxnAKOCTn, Bbiiue CKopocTb noTOKa 
m Huxe 3aTpaTbi 3Heprnn Ha cJamibTpaunK). LLlBeMuapcKne c(3M3mkh bo maBe c npoqbeccopoM XbiOH 
napKOM M3 u,K)pnxcKoPi BbiciiiePi TexHHHecKoPi LUKOTibi CAG/ia/in MeMSpaHy M3 AByx cnoeB rpaqbeHa. 
TOHbiue yxe HeB03MOXHo: OAHOcnoPiHbiM rpaqbeH MMeeT AeqbeKTbi, a HanoxeHHbie APyr Ha APyra, ero 
ctiom oSecneHMBaiOT cn^oiuHOCTb Bcew KOHCTpyKunn. B stom MaTepwane c noMOLAbio cpOKycnpoBaHHoro 
mohhoto nyHKa npoxr/in oTBepcTna 3aAaHHoro pa3Mepa (Ha cjxrro nx AnaMeTp - 50 hm). TaK m nony- 
HHTiacb TOHHaPiLuan MeM6paHa. 

Abtoph pa6o™ BMAflTAA^ Hee ABa ocHOBHbix npuMeHeHWfi. npexAe Bcero, sto pa3Ae/ieHwe BemecTB 
— 4)MnbTpai4MH xnAKOCTePi n ra30B. MeHfw pa3Mep nop, moxho Ae/iaTb MeM6paHbi, paccnuTaHHbie Ha 
OTAe/ieHne MOJieKyn Toro hjim mhoto pa3Mepa. BnacTHOCTM, yxeAOKa3aHO, HTOTaKaa MeMSpaHa npeKpacHO onuiAaeT BOAy ot 
npuMeceti . flpyroe npuMeHeHne — 3aiAn™ TKaHew ot HaMOKaHMH, npn stom no cnoco6HOCTM «AbiiuaTb» 3Ta MeMBpaHa b Tbicany 
pa3 npeBOCxoAUT 3HaMeHMTbiM ropTeKC, a no nerKOCTM c Hew Mano hto MoxeT cpaBHMTbcsi. nocKO^bKy b pa60Te ynacTBOBann 
m cneunanncTbi M3 KOMnaHMM LG, bhammo, 3a BHeApeHneM hoboto MaTepnana Ae/io He CTaHeT. 



TOHbllie 

He 6biBaeT 

CfienaHa MeiviGpaHa 

TOmUWHOVI B ABa 

arowia. 



«Science»>, 2014, 
344, 289—344; 
doi: 10.1126/ 
science. 1249097 




B 3apy6e>KHbix jia6opaTopnsqx 

BnpupoAe coriHesHbiM cBeT m ymeKHCTibiM ra3 CTaHOB^Tcsi opraHMHecKMM BemecTBOM 6naroAapn c()OTOcnHTe3y. B HeApax 
3eM/in H3 ocTaHKOB pacTeHnw o6pa3yK)Tcsi ymeBOAopoAbi, b sacTHOCTM , MeTaH. lloApaxaTb 3T0My npoueccy xot^t He- 
KOTopwe MAeo/iorw aribTepHaTHBHoti 3HepreTMKM. KaK n3BecTHO, ee rnaBHaa npo6^eMa — cn/ibHaa 3aBMCMMOCTb ot noroAbi 
u HecTa6w/ibHOCTb nocTasKM 3/ieKTpnnecTBa b ceTb. Ecjih xe noTpaTHTb sto 3/ieKTpnHecTBo Ha CMHTe3 MeTaHa, to nocneAHnti 
moxho 3aKannBaTb b MMeioiAyKDCfl ra30Byio HHCppacTpyKTypy n pacxoAOBaTb no Mepe HeoSxoAHMOCTu. rioKa hto TaKOMy 
peixieHUKD MeiuaeT BbicoKan CTOMMOCTb no^ynaKDiAerocsi ra3a. 
MHxeHepbi M3 TexHonornnecKoro HHCTHTyTa Kapncpys ctpoht ycTaHOBKy, KOTopan no3BO/iMT npoBepnTb: yAacTcsi nv\ oSecne- 

HUTb 85% SCpCpeKTMBHOCTM npM KOHBepCMM anbTepHaTMBHOM SHeprUM B ra30ByiO H COOTBeTCTBeHHO, npMeMneMyO CTOMMOCTb. 

CyTb xe MAen TaKOBa. 3/ieKTpnHecTBO pacxoAyeTcq Ha 3JieKTpo/iM3 BOAbi. nojiyHWBWuiicH boaopoa BCTynaeT b peaKU,nio c 
yrapHbiM wnw yr/ieKMc/ibiM ra30M n AaeT MeTaH, BbiAe/wq M3pflAHoe Ten/io. Ro cnx nop sto Ten/io nponaAano. A MHxeHepbi M3 
Kap/icpys npeAnaraoT HarpeBaTb mm BOAy noA AaB/ieHMeM: 3neKTponn3 npH 800°C MAeT ropa3AO acpcpeKTMBHee. Ec/im stot 
onbiT yAacTcn, b EC B03HMKHeT HOBbiti MHTepecHbiCi hctohhmk npupoAHoro ra3a, npwneM noHTM 6e3ynpeHHWM c tohkm 3peHi/m 
oxpaHbi OKpyxaraiAeti cpeAbi. HaAO 6yAeT To^bKO peaiHTb, hto AenaTb c BbiSpocaMH Knc^opoAa b MecTe pacnojioxeHwa 3Hep- 
reTHHecKoti CTaHU.nn: xoto b MaccoBoCi KynbType O2 CHMTaeTca «xopoujMM» ra30M, a6conioTHO 6e3onacHbiM ero Ha3BaTb He/ib3si. 



PyKOTBOpHOe 

MCKonaeMoe 

SHeprnio ot 
a/ibTepHaniBHbix 

IACTCMHIAKOB Hy>KHO 

npeBpaiuarb 

b npwpoRHbiw ra3. 



AreHTCTBO 

«AlphaGalileo», 
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BbinycK noAroTOBMn KaHAHAaT dpM3MKO-MaTeMaTMHecKwx HayK C.M.KoMapos 

21 



KceHOH: 
(J)aKTbi 

M (|)aKTMKM 



A.MoTbiJinee 



MoweT /in MHepTHbiM ra3 BCTynaTb b 
XMMMH6CK11G peaKuiMM? fla, Han6o/iee 
Taxe/ibie MHepTHbie ra3bi — KpunTOH, Kce- 
hoh n paAOH — BCTynaiOT b xt/iMi/mecKi/ie 
peaKu.ui/i, o6pa3ya npn stom KOBa/iem~Hbie 

CBH3M. nepBbIMM 6bl/lH nOJiyHeHbl (})TOpMAbl 

KCGHOHa, a CAe/ia/i sto KaHaACKHii nccne- 
AOBaTe/ib Hun BapT/ieT (nHTepBbio c hum 
cm. b«Xmmmhm>ku3hh», 1982, N2 2). B 1956 
roAy oh nbiTa/icn onucTUTb luecTucfjTopi/i- 
CTyK) n/iaTMHy ot 6pommaob c noMOLAbK) 
cjDTopa. fl/ia 3Toro b KBapueByio Tpy6Ky 
oh noiviecTMJi reKcacfiTopMA, Harpe/i n 
dan nponycKaTb ct/rop. now/ii/i KpacHbie 
napbi, npuMewi b 6o/ibiiiOM KO/ii/iHecTBe, 
KaK 6yATO 6u He cooTBeTCTByioLAeM 
B03MOXHOMy coAepxaHHio npuMeceii 
6poivia. ripumflAeBtiiwcb, nccneAOBaTe/ib 
3aMeTnn, hto Ha xo/ioahom KOHu,eTpy6KM 
oceAaiOT KpucTan/ibi. Ohm OKa3a/incb 
BOBce He coeAnneHMeivi 6poivia: reKca0- 
topma ywiyApuncfl OTo6paTb 3/ieKTpoH y 
KMC/iopoAa h npeBpaTMTbcn b coeAnne- 
Hue 0 2 PtF 6 . A BCKope EapT/ieTy bo Bpeivm 
noAroTOBKH k jieKuun nona/iacb Ha r/ia3a 
AnarpaMMa — 3aBi/icnM0CTb noTeHu.ua/ia 
noHM3au,nM ot Howiepa s/iewieHTa. H3 Hee 
c/ieAOBa/10, hto y KceHOHa noTeHu.na/i 
HeHawiHoro MeHbuie, HeM y KMC/iopoAa. 
3 h an 1/1 t, aHa/ion/iHHaa peaKu,nfl MOxeT 
npotiTM u c 3thm MHepTHbiM ra30M. noc/ie 
/ieKu,nn BapT/ieT npouie/ica no APy3bHM, 
pa3Ao6bi/i KceHOH m npoBe/i peaKu,MK). 
OHa no/iyMH/iacb: MHepTHbiM ra3 npopea- 
rnpoBa/1 c reKca0TopnAOM n Aa/i xe/iTbie 
KpucTa/i/ibi. Ybh, Ho6e/ieBCKan npeMna 
BapT/ieTy He AOCTa/iacb, xota co6biTne 

6bl/10 AO/1 TO>K A3 H H bl M . llepBbllVI 0 XHMH- 

4ecKMX coeAHHeHMux KceHOHa b 1924 roAy 
3aroBopn/i HeKTO AHTMno00 — xmmhk 
M3 TepiviaHUM, a b 1954 roAy o hi/ix xe 
ynoMAHy/i JlafiHyc no/iMHr — cymecTBO- 
BaHne cfiTopnAOB KceHOHa c/ieAOBa/10 M3 
ero Teopnn pe30HaHca. Cei/inac 4>topha 

KCeHOHa C/iyXI/IT MOLAHbIM OKHC/lHTe/ieM 

npn npoBeAeHnn xhmmmcckhx peaK- 
u,mm — npn HopMa/ibHbix yc/iOBunx sto 
TBepAoe BeLAecTBO, nosTOiviy pa6oTaTb c 
hum HecpaBHeHHO yAo6Hee, neM c ra300- 
6pa3HbiM 1/1 KpaMHe onacHbiM ct/ropoM m/ih 
xhakom n/iaBUKOBOM Kuc/iOToCi. ripaBAa, n 
ropa3AO Aopoxe, BeAb caM no ce6e Kce- 



hoh ctout HeMa/10. C Tex nop 6bi/io no/iy- 
neHO 60/iee cothm coeAHHeHnCi KceHOHa, 
npnneM He TO/ibKO c c()topom: 3kthbho 
pa3BHBaeTC5i xhmhh yr/ieBOAopoAHbix co- 

eAMHeHMM 3T0TO 3/lHMeHTa. ECTb MHeHne, 

hto ero aTOMbi moxho BK/iionaTb b uenoHKy 
nio6oro no/iMMepa, 6bi/io 6bi xe/iaHi/ie 
(cm. «Xmmmio m xn3Hb», 2003, N2 7—8). 

MMeKDTCF H COeAHHeHMFl C HeCKO/lbKHMM 

aTOMaMn KceHOHa, HanpnMep HXeOXeH. 
HeKOTopbie n/iAPHAHbie coeAHHeHMd Xe 
MeTacTa6n/ibHbi n, 06/iaAan 6o/ibiiiMM 3a- 
nacoM 3Heprnn, cnoco6Hbi B3pbiBaTbca. 
3T0My npenaTCTByeT BbicoKuCi SHepre- 
TunecKMM 6apbep («Accounts of Chemical 
Research», 2009, 42, 1, 83—191; doi: 
10. 1021/ar800110q). riOKa hto rnAPHAHbie 
n ymeBOAopoAHbie coeAHHeHnn KceHOHa 
no/iynaiOT npn hm3kom TeMnepaType, b Ma- 
Tpnu,ax H3 3aMopoxeHHoro KceHOHa, ho 
yneHbie HaAeiOTca nepeCiTu n k peaKunaM 
b ra30BOM <$>a3e. 

Hto TaKoe KceHOHOBbiM Jia3ep? Jla3ep 
Ha B036yxAeHHOM A^Mepe KceHOHa — 
SKCMMepHbiM /ia3ep (ot aHr/iutiCKoro 
exited dimer) — b 1971 roAy CAe/ia/ia rpyn- 
na Ho6e/ieBCKoro ziaypeaTa aKaAeMMKa 
H.r.BacoBa b On3MHecKOM MHCTHTyTe AH 
CCCPum. n.H.rie6eAeBa. BTaKOM/ia3epe 
aTOMbi KceHOHa, B036yAHBiiiucb noA Aefi- 
CTBi/ieM nyHKa 3/ieKTpoHOB, ctpopMupyKDT 
MO/ieKy/ibi Xe 2 . npn chutmm B036yxAeHUFi 
MO/ieKy/ia n3/iynaeT y/ibTpacfpno/ieTOBbiPi 
KBaHTC a/iuhom BO/iHbi 172 hm m pacnaAa- 
eTCfi. Ha 3tom npuHuune 6bi/in co3AaHbi 
SKCMMepHbie /ia3epbi Ha ra/ioreHMAax 
KceHOHa. Jla3ep Ha x/iopnAe KceHOHa 
no/iyHM/i LunpoKoe pacnpocTpaHeHne b 
MeAnuuHe: oh M3/iyMaeT Ha A/iuHe BO/iHbi 
308 hm, to ecTb nonaAaeT noHTM b cepe- 
AHHyTaKHa3biBaeMoro B-Anana30Hay/ib- 
Tpactjuo/ieTa — Toro caMoro, ot KOToporo 
HaA0 3aLAMLuaTbcn. Ho Mep,v\Kv\ o6paTn/in 
CM/ibHyK) 6no/iornHecKyKD aKTMBHOCTb 
3Toro M3/iyHeHMfl Ha no/ib3y: KceHOH-x/io- 
pnAHbiti /ia3ep c/iyxnT a/is /leneHnq nco- 
pna3a n BMTM/inro (noTepn nnrMeHTau.nn 
Ha OTAe/ibHbix ynacTKax koxm). B nepBOM 
c/iynae oh yHHHTOxaeT T-/ii/iMC|)ou,nTbi b 
ncopna3Hbix 6/iniuKax — CHMTaeTca, mto 
HMeHHO MMrpauMfl 3tmx K/ieTOK b BepxHue 

C/IOM KOXM H BblAe/ieHMe TaM CMTHa/lbHblX 

BeLAecTB Bbi3biBaeT xpoHnnecKoe Bocna- 
neHne. A bo btopom c/iynae o6pa6oTKa 
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nopaxeHHbix 6o/ie3HbKD ynacTKOB iena 
/ia3epoM no ABa-Tpn pa3a b neaemo na 
npoT^xeHMM no/iyroAa BOCCTaHaB/iMBaeT 
nkirMeHTauuro 6o/iee neM Ha Tpn neT- 
BepTH. BnponeM, TaK xe AoPicTBOBa/ia m 
ziaMna Ha x/iopnAe KceHOHa, Aaramaa He- 
KorepeHTHoe M3/iyHeHne («British Journal 
of Dermatology», 2012, 167, 3, 468—478; 
doi: 10.1111/j. 1365-2133. 2012. 11008.x). 

3aseM Hy >kh bi naivinbi c kcghohom? 

ripexAe Bcero pjw no/iyneHnsi y/ibTpa- 
cjjMO/ieTa. PaHbiue hctohhmkom y/ibTpacfjM- 
o/ieTa c/iyxM/in pTyTHbie ziaMnw, oah3ko 
pTyTb BpeAna, n ot Hee CTpeM^TCsi M3- 

6aBMTbCH. napbi pTyTM MOXHO 3aMeHMTb 
KaK Ha HMCTbIM KCeHOHOBbIM A^Mep, TaK M 

Ha AHMep b CMecu c ra/ioreHaMM. 3to no- 
3BO/ineT no/iynaTb y/ibTpacfjMO/ieT b Lunpo- 
kom Anana30He, ot KopoTKOBO/iHOBoro ao 
A/inHHOBO/iHOBoro. TaKne/iaMnbi HaxoA^T 
npuMeHeHne b cfpoTO/iMTorpa^nn, cfpoTO- 
nenaTM, o6e33apaxnBaHnn noMeLAeHnw, 
pa3/ioxeHun opraHMHecKux otxoaob, 
cfpoTOTpaB/ieHMM no/inMepoB. Oco6eHHO 
xopoujo 3aropaTb noA KceHOH-xnopnAHOM 
naMnoM. EcTb n APyrne Tunbi KceHOHO- 
Bbix ziaMn — b hmx 3/ieKTpnHecKafl Ayra 
CBeTMTcn b aTMOccfpepe KceHOHa u AaeT 
Hpe3BbinaMHO qpKufi CBeT, stm naMnbi 
ncno/ib3yK3T b KMHonpoeKTopax n b Kane- 
CTBe TeaTpa/ibHbix co4>htob. MoiAHOCTb 
KceHOHOBbix/iaMn 6biBaeTorpoMHOM: TaK, 
b CCCP C03Aa/iw yHUKa/ibHyro naMny «Cn- 
pnyc» MOiAHOCTbK) 300 kBt, cnoco6HyK3 
ocBeTMTb ue/iyro ropoACKyK) n/iomaAb. B 
aBTOMo6n/ibHbix cfpapax, M3BecTHbix noA 
Ha3BaHMeM KceHOHOBbix, Ha caMOM Ae/ie 
ctoat MeTa/i/i-ra/iuAHbie naMnbi. B hmx 
CHana/ia oneHb SbiCTpo 3aropaeTCn Ayra 
b aTMOccfjepe KceHOHa, OHa He TO/ibKO 
CBeTMTca, ho n HarpeBaeT conn HaTpua v\ 
CKaHAnn. Mx napbi n AaiOT ochobhom CBeT 
TaKOM naMnbi; oh no/iynaeTcn CMHeBaTbiM, 
b OT/innne ot xe/iTOBaToro CBeTa naMnbi 
c BO/ib<J)paMOBOM cnnpa/ibio. CBeT KceHO- 
hobom cfiapbi oneHb npoK, n bo u36exaHwe 
oc/ien/ieHMn BCTpenHbix BOAHTe/iefi ee 
HaAOxopoiiio pery/inpoBaTb. Bo3moxho, 
nosTOMy y 3aKOHOAaTe/iew to n Ae/io bo3- 
HHKaeT xe/iaHne 3anpeTHTb KceHOHOBbie 
cfpapbi. KceHOH MOxeT npucyTCTBOBaTb v\ 
b ra/ioreHOBOfi ziaMne. Ee BO/ib<|)paMO- 
Ban HMTb 3aiAniA6Ha c/ioeM ra/ioreHa v\ 
cnp^TaHa b KO/i6e, KOTopan MOxeT 6biTb 



22 



noMemeHa b Tnxenbm nHepTHbifi ra3: oh 
ropa3AOxyxe npoBOAHTTen.no, newi bo3- 
flyx, 1/1 3to npoAJieBaeT xi/i3Hb cnnpa.ni/i. 

KaK raAaioT Ha kcghohs? raflaHMAMM no 
6naropoAHbiM ra3aM 3aHMMaraTcsR reo/ion/i 
m n/iaHeranon/i. KceHOH npeAOCTaBJiaeT 
mm o6iiinpHoe none fle^Te/i bHocTM , no- 
CKonbKynMeeTHecKonbKopaAMoaKTMBHbix 
M30TonoB c npoflonxnTenbHbiM BpewieHeM 
xh3hh. Ba3a xe pjin raAaHi/ia TaKan: Kce- 
hoh, He BCTynaa b xi/iMi/inecKi/ie peaKu,nn c 
BemecTBaMM, o6pa30BaBi±ii/iMi/i Hauiy nna- 
HeTy, MOXeT B Hl/|XTO/lbKO pacTBopnTbca. A 
tot, hto He pacrBopmica, AonxeH y/ieTeTb 
npoHb Ha paHHMx cTaAunx o6pa30BaHi/m 
He6ecHoro Te/ia, TaK Ha3biBaeMOM 3Tane 
Aera3auuu. riosTOMy HecoBnaAeHi/ie 

COOTHOLiieHMfl KOHUeHTpaUMM H30TOnOB 

SToro ra3a b nopoAax no3Bo/ineT Bbi- 
CKa3aTb AoraAKM 06 i/ix nponcxoxAeHMM. 
HanpuMep, M3BecTHo, hto oTHoweHi/ie 
paAnoaKTMBHoro Xe-129 k CTa6i/i/ibHOMy 
Xe-130 b ocTpoBHbix 6a3a^bTax (TaKnx, 
KaK cqbopMMpoBaHHbie BynKaHaMi/i b l/lc- 
jiaHAnn) MeHbtue, HeM b 6a3a/ibrax oKea- 
HunecKMx xpe6TOB . Xe- 1 29 o6pa3yeTca 1/13 
1-129, aTOTAO/ixeH6bm i/icne3HyTb cnyc™ 
100 Mi/i/i/iHOHOB neT nocne o6pa30BaHnsi 
n/iaHeTbi, 1/1, 3Hani/iT, 3to cooTHouieHi/ie 
— 3anncb o ApeBHMX co6biTL/iax. Ho npo- 
HMTaTbee MoxHono-pa3HOMy. Hanpi/iMep, 
TpaKTOBaTb pa3/iMHne KaK Ha/iMHi/ie pe3ep- 
Byapa cTa6mibHoro KceHOHa b hmxhcm 
MaHTi/in, MaTepna/1 kotopom i/i nocTynaeTB 
ocTpoBHbie 6a3a/ibTbi nepe3 BynKaHbi. V\tw\ 
npeAno/ioxuTb, hto b ocTpoBHbie 6a3a/ib- 
tu nonaAaeT KceHOH 1/13 B03Ayxa, orroro 
ohh n o6oraiAeHbi 0Ta6n^bHbiM ra30M. 
EcTb m TpeTbsi BepcHa: MaHTHH 3eMJii/i 
yHac/ieAOBa/ia xieTynne KOMnoHeHTbi no 
KpaMHePi Mepe H3 Asyx mctohhmkob, m hi/i 
4,45 MM/iJiuapAa nei nepeMeuji/iBaHHH, 
hm co6biTne, npuBeALuee k n3BepxeHi/iio 
JlyHbi, He cieonw sto pa3Jii/iHi/ie («Nature», 
2012, 486, 7401, 101—104; doi: 10.1038/ 
natural 1141). 

Apyrasi 3ant/icb — 3HaHL/iTe/ibHoe chh- 
xeHkie oTHoiiieHMfl KceHOHa k aproHy b 
aTMocqbepax 3eM/ii/i h Mapca no cpaB- 

HeHMK) C XOHAPHTOBblMH MeTeOpMTaMM. 

B noc/ieAHnx coAepxi/iTca 3anncb 06 

MCXOAHOM COOTHOLiieHMH M30TOnOB B 

npoTon/iaHeTHOM 06/iaKe. ripi/ini/moi/i 
ero HapynieHMsi Ha 3eune MoxeT 6biTb 

pa3/lMHHaa paCTBOpHMOCTb 3THX ra30B B 

Kpi/icTa/inMHecKOM nepoBCKHTe MgSi0 3 : 
aproH b HeM ocTa/ica, a KceHOH yneTe/i. 
3to 03HanaeT, hto nepoBCKi/iT Kpi/icTa/i- 
nn30BaTicFi Ha paHHux 3Tanax h coxpaHH/i 

aprOH B HMXHeM MaHTMH. 

M3MepeHue KOHueHTpauni/i KceHo- 
Ha-131, 133 n 135 b aTMocqbepe — Bax- 

HblM MeTOA KOHTpO/lfl npi/l HCnblTaHL/lflX 

HAepHoro opyxi/m, aBapusix Ha aTOMHbix 
3/ieKTpocTaHi4Hflx, a TaKxe npi/i n\o6ow 
o6pa6oTKe paAHoaKTi/iBHbix MaTepi/ia- 

JIOB. fleTIO B TOM, HTO KaXAbIM M3 3TI/IX 



bmaob AenTe/ibHOCTM AaeT csov\ Ha6op 
M30TonoB, n no hx cooTHOiueHnio moxho 
BbiHi/ic/iHTb hctohhuk. HanpuMep, H3- 
MepeHun Xe-133 b aTMOc0epe no3BO- 
nwnw HeMeuKMM (|)M3HKaM onpeAe/iMTb, 
hto nocne B3pbiBa Ha A3C b OyKycnMe 
paAnoaKTMBHoe 06/iaKO 6bicTpo noA- 
Hnnocb b Tpononay3y n OTnpaBM/iocb b 
nyTeiuecTBue no 3eMHOMy wapy. A b npn- 
3eMHOM c/ioe HaA repMaHHeR sto o6naKO 
noflBi/i/iocb /11/iLLib cnyc™ HecKO/ibKO p,Hev\ 
nocne raro, KaK oho npouj/io Ha 6ojibLui/ix 
BbicoTax ("Journal of the Environmental 
Radioactivity», 2014, 32C, 94—99; doi: 
10.1016/j.jenvrad.2014.02.002). 

KaK KCGHOH MCnO/lb3yKJT b kocmocb? 

KceHOH, caMbifi T^xeribiM M3 cTa6nribHbix 
nHepTHbix ra30B, KaK He/ib3fl nyniiie noA- 
xoaut Ha po/ib pa6onero Tena peaKTMBHo- 
ro MOHHoro ABnraTen?i. HanoMHMM, hto b 
peaKTMBHOM ABuraTe/ie Tsira co3AaeTcsi 
3a cneT Bbi6poca pa6onero jena: yHocs 
npoHb MMnyribc, oh npuAaeT MMnyribc 
npoTi/iBonanoxHoro 3HaKa pa3roHsieMOMy 
oOteKTy. A nocKO/ibKy MMny/ibc — npo- 
M3BeAeHne Maccbi Ha CKopocTb, to neM 
THxenee pa6onee Te/10, TeM nyniiie. B 
hohhom ABuraTe/ie mohw KceHOHa pa3- 
roHAKDT 3/ieKTpnnecKMM no/ieM. Tnra 
no/iynaeTca He6ojibiiian, ho ABMraTerib 
pa6oTaeT Ao/iro, roAaMM, h 3a sto BpeMsi 
MoxeT pa3orHaTb KopaS/ib ao orpoMHbix 
CKopocTeti. TaKne ABnraTe/in npMMeHqraT 
AJisi AnnTeribHbix 3Kcneny\uy\v\ k n/iaHeTaM 
Co/iHeHHoti cucTeMbi. HoHHbie ABHraTeriM 
cnyxaT m Ansi MaHeBpwpoBaHMSR KocMnne- 
ckmx Kopa6neM. 

KaK KC6HOHOM JIOBSIT HaCTMUbl TeMHOM 

MaTepuM? fleTeKTop XENON100 M3 62 
Kr xMAKoro KceHOHa ycTaHOBneH b uTa- 
ribdHCKOM o6cepBaTopnn TpaH-Cacco b 
2011 roAY- A b 2013 roAy 118 Kr xmakoto 
KceHOHa 6bmo 3a.n1/iTO b KpnocTaT AeTeK- 
Topa LUX (Large Underground Xenon, 

60JlbUJOPi nOA3eMHblM KCeHOHOBbIM) 

CTeHqbopACKoro yHHBepcuTeTa b KDxhom 
flaKOTe. B 2013 roAy b TpaH-Cacco Ha- 
nariMCb pa6oTbi no ycTaHOBKe ASTeKTopa 
b OAHy TOHHy. CyTb hash TaKOBa. Ox/iax- 
AeHHbiM KceHOH — nnoTHafi, 3000 Kr/M3, 

XMAKOCTb, COCTOflLUafl M3 MaCCMBHblX 

aTOMOB. Ec.ni/i nacTnua tcmhom MaTepuM 
nonaAeT b aTOM, tot B036yAMTcn v\ BbiAacT 
KBaHT cBeTa. ripn stom c/ieAyeT oxMAaTb 
ero i/iOHM3auni/i, m BbmeTeBiunCi 3/ieKTpoH, 
npoMA^ CKB03b 30-caHTi/iMeTpoByio Tonu^y 
KceHOHa (TaKOMy nyTM cooTBeTCTByeT 
BpeMq X1/13HM CBo6oAHoro aneKTpoHa b 
HeM), nonaAeT b AeTeKTop m AacT BTopyio 

BCnblLUKy. Xo/IOAHa?! XMAKOCTb — JiyHLUMM 

MaTepna/i An« TaKoro onbiTa, nocKO/ibKy b 
TBepAOM Tene KpwcTa^nuHecKasi peiiieTKa 
Moma 6u Bee 3th cnma/ibi paccesiTb, a 
neM BbiLue TeMnepaTypa, TeM 6onbLue 
B03Hi/iKaeT olui/i6ok. nosTOMy 1/1 noHa- 
AoSnncfl 6/iaropoAHbiti ra3, coxpaHfiio- 

U41/lMCfl B BHAe XMAKOCTM npM CM/lbHOM 




3J1EMEHT NS... 



ox/i axAeH mm. KceHOH caM no ce6e cna6o 
paAnoaKTHBeH. KpoMe toto, cHapyxn 
AeTeKTop 3aKpbiT cnoeM KceHOHa BecoM 

B 100 KR YHl/ITblBaiOTCfl TO/lbKO C06blTMfl, 

npoiueALune BHyTpn, a BHeuiHi/iM enow 

c/iyxuT A^if aHa/iM3a qboHa. 

Hto TaKoe KceHOHoean aHecTesun? 

KceHOH, KaK MHepTHblCl HanO/IHMTe/lb, 
BBOA^T B CMeCH A-Hfl AblXaHM^ nOABO- 
AHMKOB, TAe OH 3aMeHfleT a30T. MMeHHO 

npn paSoTe c TaKi/iMn CMec^MM b 1939 
roAy 6bin o6HapyxeH aqbqbeKT KceHOHO- 
Boro onbAHeHHa. nocKOJibKy APyroK ra3 
c noAo6HbiM cbomctbom — Bece/isquj,MM 
ra3, wnv\ 3aKMCb a30Ta N 2 0, — o6naAaeT 
aHecTe3npyiOLij,MM scfiqbeKTOM, B03Hi/iK/ia 

MblCJlb MCnOJlb30BaTb KCeHOH M B 3T0M 

KanecTBe. \Ap,en onpaBAanacb: KceHOH 
OKa3ancd npeKpacHbiM cpeACTBOM a^i^ 
o6mero HapK03a. Oh coBceM He CKa3biBa- 
eTCfl Ha KpoBeHOCHoPi ci/iCTeMe m 6biCTpo 
BbiBOAMTca M3 opraHM3Ma, TaK hto MHorne 
CHMTaiOT ero MAea/ibHbiM cpeACTBOM n,nn 
aHecTe3i/ii/i. B TepMaHMM KceHOHOBaaaHe- 
CTe3MA 6bma pa3peujeHa b 2005 roAy, bo 
Bcex CTpaHax EC — b 2007-m. Eonee raro, 

0Ka3a/10Cb, HTO KCeHOH (H B MeHbliieM CTe- 

neHM aproH) 3amnmaeT HepBHbie K/ieTKM, 

OTK/lK)HeHHbie OT KpOBOCHa6xeHMq , TO 

ecTb cnyxMT HetiponpoTeKTopoM, hto 
Ae/iaeT ero He3aMeHHMbiM cpeACTBOM 
npn HeMpoxupyprnn. Oh xe noMoraeT 
nenMTb nocjneACTBuq HapyujeHi/iPi M03- 
roBoro KpoBOoSpameHnq. JlnnocoMHbie 
Kancy/ibi c KceHOHOM, KOTopbie A3Ba.ni/i 
noAonbiTHbiM XMBOTHbiM Aaxe cnycTfl 
nHTb nacoB nocne MHcy/ibTa, ynyHLuann 
mx cocTOHHi/ie, a Han6o/iee sqbqbeKTMB- 
hom 6bma «KceHOHOTepannfl» b TeneHMe 
nepBbix Tpex nacoB («CNS Neuroscience 
&Therapeutics», 2013, 19, 10, 773—784; 
doi: 10. 1111/cns. 12159). Cnoco6HOCTb 
KceHOHa 1/1 aproHa 3aMeAJiflTb anonT03 
AOKa3aHa np^MbiMi/i onbiTaMM Ha Ky/ibTy- 

pax K/ieTOK, KOTOpblX TpaBl/I/lH BCflKMMM 

cnoco6aMn: KorAa 3KcnepnMeHT CTaBi/1/11/1 
b aTMOcqbepe, rAe a30T 6b\n 3aMeHeH 
KceHOHOM m aproHOM, HMC/10 norn6ujMX 
K/ieTOK pe3KO yMeHbLua/iocb. flpyrkie 
nHepTHbie ra3bi — KpunTOH, HeoH v\nv\ 
re^MM — TaKoro aqbqbeKTa He AaBanw. 

QiaBHbIM HeAOCTaTOK KCeHOHa — BblCO- 

Kan ueHa, 10 ppnnaooB 3annTp, noaTOMy 

MeAHKI/l paCCHMTblBaKDT, HTO 3aMKHyTbie 
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CMCTGMbl flblXaHMfl naUMeHTa, B KOTOpblX 
KCGHOH MCnOnb3yeTCfl MHOTOKpaTHO, 

o6ecnenaT 6onee uinpoKoe pacnpocTpa- 
HeHwe kcghohoboto HapK03a. 

Kax pa6oTaeT KceHOHOBbm HapK03? 

noKa hto 3to He^CHO. M3BecTHO, hto 
kcghoh ruAPOCt>o6eH: b ojimbkobom Macne 
oh pacTBopneTca b AecflTb pa3 nyHLue, 
newi boas. A c 1899 roAa M3BecTHO, hto 
newi rnAPOcf)o6Hee BemecTBa, TeM /lynuje 
oho paSoTaeT b KanecTBe cpeACTBa p,nn 
HapK03a. ripeAno/iaraeTCfl, hto kcghoh , 
pacTBopnacb b jiunnAHOw Mewi6paHe 
HefipoHa, KaK-TO mghegt ee CBOMCTBa. 

ECTb TaKxe MHGHUG, HTO OH npMCOGAUHfl- 

GTcn k N-MGTM/i-D-acnapTaT-pGu,6nTopy 
myTawiaTa, tgm cawibiM Hapyiuaq npo- 
xo>ka6hm6 HeMpocurHa/ia. OAnaKO c 
3tmm peu,enTopoM CBH3biBaiOTCH TaKxe 
BecenflLunti ra3 v\ KeTaMMH, a ohm p,nn 
HewpoHOB TOKCuHHbi, Hero Hejib3n CKa3aTb 

O KCGH0H6. ri03T0IViy 6M0XMMMKM MLUyT 

Apyrne peuenrapbi Toro xe rnyTaiviaTHO- 
ro nyTn, KOTopue Momn 6bi OKa3aTbca 
MniueHbKD KCGHOHa, n nopofi MX HaXOA^T. 
KpoMe Toro, kcohoh B3auMOAeMCTByeT c 

CepOTOHMHOBbIMM M aU,GTMJlXO/lMHOBblMM 

peuenTopaMM HefipoHOB. 

KaK wcnojibsyiOT kcghoh p,nn MeflH- 

I4HHCKHX MCC/ieAOBaHMM? KceHOH — OT- 

/iMHHbiM KOHTpacTHbiM areHT, npMMeHne- 

MblM B TOMOrpacflMHeCKMX peHTreHOBCKMX 

m AAepHo-pe30HaHCHbix nccneAOBaHMflx. 
B nepBOM c/iynae era 3aKanMBaioT b ner- 
Kne n 3aTeM 06/iyHaiOT naLu/ieHTa peHTre- 
hom, Ha6/iH3Aaa, KaK KceHOH pacnpeAeneH 
b nerKMx, n TaKi/iM cnoco6oM oSHapyxu- 
Ban Aec))eKTbi b mx cTpoeHMM. fl/ia AMP 
KceHOH xopoiu TeM, hto, 06/iaAan 6o/ib- 

LL11/1M HMCTIOM 3/ieKTpOHOB, OH HyBCTByeT 

Ma/ieMLune M3MeHeHMq b cocTaBe OKpy- 

XaHDLAHX BeiAeCTB, M 3T0 CKa3blBaeTCFI Ha 

MarHMTHbix cBoPicTBax HApa. Kpoivie toto, 
moxho C03AaTb nonnpn30BaHHbiM npe- 
napaT KceHOHa, b kotopom 6ojibLUMHCTBo 
siAepHbix cnnHOB 6yAeT HanpaB/ieHo b 
OAny CTopoHy. Ilpn stom ncno/ib3yeTcsi 
MHTepecHasi TexHMKa runepno/idpHsaunn: 
CHasa/ia Jia3epoM no/inpn3yioT aTOMbi 
py6nAna, 3aTeM, cTa/iKHBaacbcaTOMaMM 
KceHOHa h o6pa3ya c humh BaH-Aep- 
BaanbcoBbi Mo/ieKyribi, py6nAnfi nepeAaeT 
flApy KceHOHa HanpaB^eHMe MarHMTHoro 
MOMeHTa. TaKMe rnnepnonsipM30BaHHbie 
aTOMbi coxpaHqraT cBoe HanpaB/ieHMe He- 
CKo^bKo MHHyT m 3a 3to BpeMa ycneBaioT 
pacnpeAe/iMTbca b opraHM3Me, co6npa- 
acb b Tex TKaHqx, rAe mhoto ziunnAOB, b 
KOTopbix KceHOH /lyHLue Bcero pacTBopa- 
eTcsi. no pacnpeAe/ieHMKD curHa/ia fIMP 
ot TaKnx aTOMOB Ha TOMorpaMMe moxho 
nerKo yBMAeTb pa3Hbie TKaHM, a no n3Me- 
HeHMKD tohkmx napaMeTpoB MarHMTHoro 
pe30HaHca — y3HaTb mx cocTaB. 

(§ 
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Po6mhcoh: 

AeCflTb MMeHHblX 

m otun6Ka 

W , omacHocnpaBOHHMKy K.B.BauypoH r.Jl.MnLueHKO«MMeHHbiepeaKUHM BopraHune- 
ckom xmmmh» (MocKBa: Xmmmh, 1976), aHmutiCKMM xmmmk Po6epT PoSmhcoh — oahh 
U3 Han6o/iee BbiAaramnxcfi xnMUKOB-opraHUKOB. Era mmsi ctJurypupyeT (nacra c coaBTopaMM) b 
AecsiTM MMeHHbix peaKu,i/iflx. Bo/ibiue TonbKO y K/iaccuKa opraHnnecKoti xmmmm SMwnn TepMaHa 
Oniuepa (1852—1919). 

Po6epT poAn/ica b 1886 roAy b 6oraToti ceMbe npoMbimneHHUKOB. noc^e iuKO/ibi no- 
CTynu/i b MaHHecTepcKMM yHMBepcuTeT, HaMepeBasicb n3ynaTb MaTeMaTMKy. Ho OTeu, 
xoTen, HToSbi cwh npoAO^xmi ceMeMHbiPi 6n3Hec — npon3BOACTBO xnonHaToSyMaxHbix 
MaTepna/ioB, m Po6epTynpnLiiTiocb3aHsqTbcsixnMnei?i. Bto BpeMsi xuMMHecKuCi qbaKynbTeT 
MaHHecTepcKoroyHMBepcuTeTaB03rnaBTiq/i ymibHM nepKi/iH-M/iaALun^ (1860 — 1929), cwh 
3HaMeHMToro (lepKMHa, CMHTe3npoBaBLuero nepBbifi aHuni/iHOBbiti KpacnTe/ib MOBenH. TaM 
xe paOoTan XanM BeMu,MaH, xmmmk m 6yp,yiny\i/\ npe3MAeHT M3pan/ifl, a BMecTe c Po6mhco- 
hom ynn^cfl 6yAyiAni?i jiaypeaT Ho6e^eBCKOM npeMMH no xmmhh Yo/iTep Xoyopc. PoSepT 
okohhm/i yHMBepcuTeT b 19 nei c OT/innueM, n nepKMH npumacn/i era b cbokd ^a6opaTO- 
puK); TaM Po6hhcoh M3yna/i npupoAHbie KpacnTerin. floKTopcKyra CTeneHb oh no/iynH/i b 
MaHnecTepcKOM yHnBepcMTeTe b 1910 roAy, hto no3Bonn^o eMy 3aHHTb AO/ixHOCTb npo- 
qbeccopa opraHnnecKOM xmmmm b Cmahgmckom yHMBepcMTeTe. B nocneAyKDiAMe toau oh 
3aHMMa/i npocjaeccopcKMe KacjaeAPbi ByHMBepcuTeTax JlMBepny/ia, MaHnecTepa, JlOHAOHa 
m OKcqbopAa, HecKOJibKO ^eT Sbiji npe3MAeHT0M JloHAOHCKoro KopojneBCKoro o6mecTBa. 

BbiAaHDiAMeca AOCTMxeHMA Po6MHCOHa CBH3aHbi npexAe Bcero c MccjneAOBaHMeM 
a/iKaj:oMAOB. BbiacHeHMe mx CTpoeHMSi m TeM 6o^ee CMHTe3 Sutim TorAa MCK/iHDHMTe/ibHO 
TpyAHOM 3aAaneM. HanpMMep, b 1910 roAy Po6mhcoh onyS^MKOBa^ nepByc pa6oTy no M3- 
yneHMio CTpoeHMsq cTpuxHMHa: CTpyKTypa MO/ieKy/ibi c mecTbto uMK/iaMM (hto npaBMTibHo) 
coAepxa/ia Aea aTOMa a30Ta b oahom LuecTMnneHHOM uMKne (hto HeBepHo). JlMiubcnycTn 
35 jieT oh npMiue^ k npaBMTibHOM qbopMyne. CMHTe3MpoBaTb xe ctpmxhmh ^niiib nepe3 
AeBHTb ^eT yAanocb Po6epTy ByABopAy. 

Po6mhcoh 3a Aonryra XM3Hb ycne/i MHoroe: MccrieAOBaTb 3c(3Mpbi qbocqbopHOM kmc/io™ m 
MOHOcaxapMAOB (6-cj30Cct3aT D-mKDKonnpaH03bi Ha3biBaeTCH aqbupoM PoSMHCOHa), CMHTe- 
3npoBaTb MHorMe npnpoAHbie KpacniAMe BemecTBa — aHTOUMaHbi, ycTaHOBMTb CTpoeHMe m 
CMHTe3upoBaTb MHome a^Ka^OMAbi. Oh CTan oahmm m3 C03AaTe/ieM xmmmm 3htm6motmkob m 
BHecBKnaABTeopeTMHecKyHDXMMMio; KpMBbie CTpe/iKM 3/ieKTpoHHbixcMeu4eHMM — era M3o6pe- 
TeHMe. B 1947 roAy eMy 6bma npMcyxAeHa HoOe^eBCKan npeMMn no xmmmm «3a MCcneAOBaHMe 
HeKOTopbix npoAyKTOB 6oTibLUOM 6MO/iorMHecKOM BaxHOCTM, b nepByio onepeAb a/iKajioMAOB». 

M3BecTHbiM xMMMK-opraHMK PMxapA MapTMH BM/ibLUTerrep, ^aypeaT Ho6eneBCKOM npe- 

MMM 3a 1915 TOA, CMHTe3MpOBa/l B 1901 TOAy 6MU,MK/lMHeCKMM TpOnMHOH, npeALUeCTBeHHMK 

cnHTe3a aTponMHa, kotopwm npMMeHneTcn b MeAMUMHe. EMy npMiu^ocb npoBecTM noHTM 
ABa AecfiTKa noc/ieAOBaTe^bHbix ct3amm. A Po6mhcoh Mbic/ieHHo pacn/ieHM/i Mo^eKy/iy 
TponMHOHa Ha qbpameHTbi: siHTapHbiM A^a/ibAerMA, MeTMnaMMH m au,eTOHAMKap6oHOByK) 
KMC^OTy. 1/1 npM npoBeAeHMM peaKUMM MexAy stmmm jpeMn BeiuecTBaMM TponMHOH 6t>\n 
no/iyneH b OAHy CTaAMK)! 

Po6mhcoh 6bi/i BecbMa pa3HocTopoHHMM ne^oBeKOM. Oh yB^eKa/icq My3biK0M, cf)OTorpa- 
(JjMeM, caAOBOACTBOM, TypM3M0M, LuaxMaTaMM, BMecTe c Po6epTOM ByABopAOM ocHOBa/i 
xypHa/i «Tetrahedron», 3aBoeBaBiiiMM aBTopMTeT cpeAM xmmmkob bo BceM MMpe. ripM stom 
oh 6bm M3BecTeH CKBepHbiM xapaKTepoM m kpmtmhcckmm OTHomeHMeM k KO^/ieraM. Po6mh- 
coh MorynopHO npMAepxMBaTbcsi HeBepHbix MAeti m cepAMJicsi, ec/iM eMy npoTMBopeHM/iM. 
PaccKa3biBaK)T, hto oh 6pocM^ nepHM^bHimy b KO^/iery, kotophm ocMe/iMnca ycoMHMTbcn 
b npaBMnbHOCTM npeA/ioxeHHOM Po6mhcohom cTpyKTypu neHMUMji/iMHa (nepe3 ABa roAa 
BbmcHM/iocb, hto KO/i^era 6bm npaB). OAHaxAbi ByABopACKa3a^: «Boo6iAe-TOC3p Po6epT 
— coBepiueHHO HecHOCHasi /iMHHOCTb. Oh He CKa3a/i hm eAMHoro AoSporo c^oBa hm 06 
oahom xMMMKe b MMpe». Xmmmk B/iaAMMMp ripe/ior Bbipa3Mn coMHeHMe, m ByABopA npM- 
3Hajn, hto MMeHHO o llpe/iore Po6mhcoh OAHaxAbi 0T03Ba;icsi nojnoxMTe/ibHo: «npeTior, 
KOHenHO, napniMBbiM xmmmk, ho cnaBHbiM napeHb». 
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Bbi/i cnynati, Korfla cawi Po6hhcoh ny- 
6/ihhho npn3Hancfi b OLunSKe. OHa Kacanacb 
codaBa Hecf)Ti/i. 06bNHo b Hecjrrax HeMHoro 
6o/ibiue HeneTHbixymeBOflopoflOB, hto o6t- 
achhiot AeKap6oKcn^npoBaHneM XI/ipHblX 
kucjiot b opraHMHecKnx odaTKax (b hux 

06bNHO COAepXMTCfl HeTHOe HHC/10 aTOMOB 

ymepofla). B 1966 rofly flx.B.EpyHHOK 
ony6/iMKOBan b «Nature» AaHHbie o npeo6- 

naflaHHHBflByXHeCt)T(1HblXMeCTOpO>KfleHMflX 

JIubuh h Hi/irepuw neTHbixymeBOAopoAOB b 
06/iacTn C 40 — C 46 . PoSmhcoh b tom >Ke rofly 
u b tom xe xypHane Aan oOtacHeHue: ecnw 
b 3eMHOM Kope npn noBbinieHHbix TeMne- 
paTypax n AaB/ieHi/iax npoucxoAUT pacnaA 
MoneKyn ymeBOAopoAOB c o6pa30BaHneM 
ockojikob — CBoSoAHbix paAHKa^oB, to npu 
nx noBTopHOM cjiynaCiHOM coeAHHeHnn 
AonxHbi o6pa30BaTbcn npeuMyiAecTBeH- 
ho neTHbie ymeBOAopoAbi. PaccyxAan oh 
TaK. flonycTMM, MoneKyjibi ymeBOAopoAOB 
cnynanHbiM o6pa30M pa3pbiBaiOTCfl Ha 
Asa cfjparivieHTa, KOTopwe 3aTewi TaK xe 
cnynaMHO peKOM6uHi/ipyiOT. npn 3tom M3 
«HeHGTHoro» ymeBOAopoAa AO/ixeH no- 

JiyHMTbCfl OAHH HeTHblM H OAHH HeneTHbM 

paAHKan. ripn cnynatiHOM xe pa3pbiBe Ha 
ABa qbpameHTa neTHOfi MoneKyjibi ao/ixhw 
c paBHOti BepoflTHOCTbio nonyHMTbca nn6o 
ABa neTHbix paAHKa/ia, /in6o ABa HeneTHbix. 
3H3HHT, npn 6o/ibLuoM nnc/ie pa3pbiBOB mu 
nonyHMM OAHHaKOBoe KO/innecTBO n Tex n 
Apyrnx. 3to BepHO, ho AaJibwe PoSmhcoh 



oluh6ch. Oh CHMTa/i , HToecnu b c/iynaMHOM 
npouecce BCTpeTHTca ABa neTHbix paAMKa- 
na, to HOBaa MoneKyna 6yAeT neTHOM \ to 
xe npon3otiAeT npn peK0M6nHaunM AByx 
HeneTHbix paAHKanoB. Ecnn xe BCTpeTflTca 
neTHbiM n HeneTHbiM, to nonynnTCfl «HeneT- 
Hasi» MO/ieKy/ia. TaKMM o6pa30M, MMeiOTCfl 
KaK 6yATO Asa LuaHca npoTUB oahoto, hto 
npn cnynaMHOM peKOM6uHaunu paAHKa- 
jiob o6pa3yeTca ymeBOAopoA c neTHbiM 
huc/iom aTOMOB ymepoAa. Ho 3to He TaK. 
M PoSuhcoh coo6lum/i o CBoeii oi±in6Ke b 
kopotkoh 3aMeTKe, ony6nnKOBaHHOM 15 
anpena 1967 roAa b «Nature». Bot hto b 
HePi roBopu/iocb: «B nacTHOM coo6iAeHnu 
flx.B.BpyHHOKoSpaTMn Moe BHMMaHUe Ha 
to, hto npocToe apuc^MeTunecKoe o6i>- 
ACHeHne npeoSnaAaHMFi ymeBOAopoAOB c 
neTHbiM hhcjiom aTOMOB ymepoAa HeBep- 

HO. riOCKO/lbKy, nOMMMO paCCMOTpeHHblX 

paHee BepoaTHOCTeti ajih peKOM6uHau,nu 
neTHoe — neTHoe, HeneTHoe — HeneTHoe 
u HeneTHoe — neTHoe, cneAyeT TaKxe 
AoSaBMTb neTHoe — HeneTHoe. TaKMM 06- 
pa30M, BepoflTHOCTb nonynMTb MoneKy/ibi 

C HeTHbIM M HeHeTHbIM HHCJ10M aTOMOB 

ymepoAa cTaHOBi/iTca OAHHaKOBOM, c neM 
MHe cneAyeT cor/iacuTbca. TaK, ecnn 
npeAnonoxMTb, hto neTbipe uenn pa3pw- 
BaraTCfl c o6pa30BaHneM neTbipex neTHbix 
n neTbipex HeneTHbix paAHKa/iOB, to b 
pe3ynbTaTe nx cnynaMHOfi peKOM6nHaunn 
MMeeTca 32 LuaHca o6pa30BaHnq neTHOM 



u,enu u CTonbKO xe niaHcoB o6pa30BaHMfl 
HeneTHOM . H Bee xe moxho He coMHe- 
BaTbcn b tom, hto npewMyiAecTBeHHoe 
o6pa30BaHne H-a/iKaHOB c neTHbiM hucjiom 
aTOMOB ymepoAa nponcxoAUT b pe3ynbTa- 
Te AecTpyKunn XHpHblX KUCJIOT M peKOM- 
6uHaunu o6pa3yioLLj,Mxcfl ctpparMeHTOB". 

ll0pa3HTe/lbH0, HO M B 3TOM 3aMeTKe Po- 

6mhcoh onqTb onnoujan c apncf)MeTMKOM! 
JlerKoyfieAMTbcsi npocTbiM nepe6opoM, hto, 
MMea, Hanpi/iMep, neTbipe neTHbix paAHKana, 
moxho no/iynnTb neTHbifi ymeBOAopoA me- 
CTbra cnoco6aMM, coeAUHHn a™ paAHKa/ibi 
nonapHO. To xe cnpaBeA/iMBO n pj\n neTbipex 
HeneTHbix paAHKa/ioB, mhwmm c/iOBaMM, 
Bcero ecTb 12 cnoco6oB no/iynnTb neTHbiCi 
ymeBOAopoA- HeneTHbiexeymeBOAopoAbi 
no/iynaiOTCfl nepeKpecTHOM peKOM6uHa- 
u,neM neTHoro m HeneTHoro, m Bcero TaKnx 

K0M6MHaUMCi MOXeT SblTbTOJlbKO 16. TaKMM 

o6pa30M, oTHocnTe/ibHoe coAepxaHne 
neTHbix MOJieKy/i 6yAeT 12/( 12 + 16) = 0,428. 
3Toxe3HaneHue moxho nonynuTbM3TeopuM 
BeposrmocTefi: (N - 1 )/(2N - 1 ), rae N — hmc- 
jio neTHbix n/iM HeneTHbix paAHKanoB. Ec/in N 
oneHb Be/iMKO, to otbgt 6yAeT b TonHOc™ 0,5. 
TaK hto h3ao MCKaTbApyrne o6bflCHeHMfl He- 
SojibiuoMy npeoS/iaAaHMKD neTHbix MO/ieKyn. 



M.A./leeHCOH 
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KpMMMHaJIMCT 

b XXI BeKe 

Xopoiuo >Kn/iocb npecrynHHKaivi mo HayHHO-TexHwnecKOvi pe- 
Bon\ou,vwt. Her CBwp,eTenei/\ — \a tbi HeynoBUM, ecnw ro/ibKO He 
odhfiBHTcn KaKoi/\-Hw6yp,b floptp^pi^Ci FleTpoBt/iH v\nv\ LLIep/iOK 
Xo/imc. . . BnpoveM, Xo/imc yxe wccneppBan yni^Kn b nadoparo- 
pvw\, nycTbnacTHofi, HOOCHameHHod no nocneflHeMy cnoByror- 
aauiHefi Hay km. Cerop,H9t Ka>Kp,bifi nio6menb p,eieKi\ABOB 3waer, 
hto nonaraeicn fxenaib npn ocMorpe Mecra npecrynneHMi, hto 
Tame AaKTwiocKoniw, anan\A3 Ha rpynny xpoBii, 6anrw\CT\Ane- 
CKaa OKcnepmaa. A b nocnefl,Hee Bpevm nonBv\n\ACb Meroabi, 
Koropbie no3Bom\OT ycTaHOBWTb /imHOCTb no Kane/ibKe cniOHbi, 
w no oinenajKy nanbu,a onpep,ennTb, Kypvrna nv\ ora nmHOCib w 
npwHWMana nw HapKOTWKw. Hepe3 RBa/xnaTb nei, Kortxa repoi/i 
nont4u,eficKoro cepwana cnpocur y KpuMUHa/incroB: «Hy KaK, 
ynanocb HT0-H\A6yp,b y3Harb?» — \ax orneTbi 6yp,yi /xrwinnee w 
MHrepecHee. 

HacTOflini/m nepeBopoT npon3Bena flHK-3KcnepTH3a. 
MeTOAbi Mo/ieKy/iflpHOM reHeTMKM ceroflHsi noMoraioT 
hag htucJdm 141/1 poBaTb 1/1 6e3biMqHHbix xepTB, 1/1 npecTynHHKOB. 
YAa/iocb nocTaBHTb tohky bo MHori/ix CTapux h rpoMKi/ix Aenax, 
AO paccTpena uapcKoPi ceMbM BK/nonnTe/ibHO. Ho HTo6bi onpe- 
AennTb, KOMy npuHaA-nexi/iT o6pa3eu, flHK, ero HeoSxoAUMO c 
neivi-TO cpaBHUBaTb, Hanpuiviep, c6a3oiiflHK-npoc|3nnefi npaBO- 
HapyLUMTe/ieCi. A KaK 6biTb, ecni/i b stom 6a3e HeT hi/i npecrynHi/iKa, 
hm ero 6jii/ixai7iLLii/ix poactbohhukob? EpaTb o6pa3Ubi y Bcero 
Hace/ieHMA 1/1 paSoTaTb c TaKi/iM orpoMHbiM Macci/iBOM AaHHbix 
cjioxho KaK TexHunecKM, TaK 1/1 lopnAnnecKH. Eo/ibLiiOM i/iHTepec 
Bbi3biBaiOT nonbiTKM onpeAe/iMTb no flHK BHeuiHue AaHHbie 
ne/iOBeKa, Hanpi/iMep UBeT bo/ioc, r/ia3 n koxh, ho ecnu Bee no- 
A03peBaeMbie pycbie 1/1 ceponna3bie mjim, HaoSopoT, Kapema3bie 
SpiOHe™, ranKy ot stoto HeMHoro. 

Bo3mo>kho, BCKope 3Ta ci/iTyau,i/iH i/i3MeHi/iTCH k nyHiueMy. 
MexAyHapoAHaa rpynna ncc/ieAOBaTe/iefi noA pyKOBOACTBOM 
aHTpono/iora MapKa LUpuBepa i/i3yHi/iBepcnTeTa neHcn/ibBaHun 
cooTHec/ia reHHbie xapaKTepi/iCTi/iKi/i /ikdasm c nepTaMi/i nwu, 1/1 
C03Aa/ia nporpawiMy, KOTopaa Bbino/iHaeT peKOHCTpyKunio xii/ma 
noflHK, npaBAa, noKa AOBO/ibHO rpy6yio. Ho 1/1/11/1140 ne/iOBeKa — 
BecbMa cnoxHan CTpyKTypa, sto i/i3BecTHO KaxAOMy, kto nbiTa/ica 
HapucoBaTb nopTpeT CBoero npi/iHTe/ia. 

B uccneAOBaHMM ynacTBOBa.ni/i 592 Ao6poBOJibi4a c eBponen- 
CKi/iMn 1/1 3anaAHoa0pnKaHCKMMM kophsmi/i 1/13 CLUA, Bpa3mii/ii/i 1/1 
Ka6o-BepAe. npur/iaiua/iM xemAHH n Myxni/iH 18 — 40 JieT, HTo6bi 
He npuxoAn/iocb MOAe/inpoBaTb B03pacTHbie n3MeHeHnn. Teo- 
peTMHecKw bo3moxho m sto — B03pacT ne/iOBeKa onpeAe/ineTca, 
Hanpniviep, noflHKT-KneTOK kpobm, — ho He Bee cpa3y. 

CHana/ia CTpon/iu TpexiviepHbie KOMnbKDTepHbie n3o6paxeHun 
jimu, Ao6poBO/ibueB, ncno/ib3y5i 7150 penepHbix ToneK, — sto 
Aenano bo3moxhom Aa/ibHeMiuyio MaTeMaTunecKyio o6pa6oTKy 
h MCK/iK)Ha/io i/i3MeHHeivibie npnivieTbi: ottchok koxm, npunecKy, 
aKceccyapbi. .. flpyrux Ao6poBO/ibi4eB — CTyAeHTOB yHMBepcHTe- 
Ta rieHcmibBaHnn npocn/in OTBeTi/iTb npo KaxAoe HapucoBaHHoe 
KOMnbKDTepoM /1M140, npuHaA/iexnT rw\ oho CKopee MyxMHHe 
mjih CKopee xeHiAMHe u KaKOBO cooTHOiueHMe ac^puKaHCKnx m 
eBponeiiCKHx npeAKOB y 3Toro nenoBeKa. (3tm pe3y/ibTaTbi ao- 
no/iHunn reHeTunecKne AaHHbie: /iy4iuee ycTpoMCTBO pj\n pac- 
no3HaBaHnn oco6eHHOCTeM /iuu,a — rna3 APyroro nenoBeKa.) B 
o6pa3uax flHK onpeAerm/in «3THMHecKne» MapKepw — HyxHO 
6bmo ynecTb, k.3ko\a BKnaA b cjaopivinpoBaHMe nepT rw\u,a bhocmt 
no/iOBan w pacoBan npuHaAnsxHOCTb. BbiCTynaK3Lu,ne OKpyrnbie 




CKy/ibi MoryT 6biTb y npeACTaBMTena HerpoMAHOM pacbi, n/in y 
xeHLAHH no cpaBHeHMio c MyxHMHaMM, ho 6biBaK)T m cKynacTbie 
MyxHMHbi-eBponeMu,bi, npn stom b kbxaom c/iynae AewcTByraT 
cbom reHbi. M caiviafl MHTepecHasi nacTb pa6o™ — BbmB/isuin 
OAHOHyKjieo™AHbieno/iMMopc|)M3Mbi (SNR m/im «CHnnbi», ToecTb 
BapnauuM b OAHy 6yKBy) b reHax, 0 kotophx n3Bec"mo, hto ohm 
BaxHbi ATia pa3BMTMd Hepena, nnu,eBoro cKe/ieTa. IIotom cono- 
CTaB/ifl/in reHeTHHecKMe m qbn3MOHOMMHecKue oco6eHHoc™ pj\n 
KaxAoro KOHKpeTHoro ynacTHMKa: npn KaKux reHHbix BapwaHTax 
hoc naiue 6biBaeT lumpokmm, m t. a- yAa/iocb HaPiTM 24 KTiraneBbix 
SNP b 20 reHax. A3aTeM nporpaivuvia, «nepeBapnBLua?i» Bee 3th 
AaHHbie, peKOHCTpynpoBana nnu,a no reHOTMnaM. 

B Aa/ibHetiLueM yneHbie nnaHnpyiOT npuBTienb 60/ibiiie Ao6po- 
Bo/ibu,eB, ncKaTb APyrwe reHbi, cBH3aHHbie c HepTaMM nv\u,a. Yt- 
BepxAeHne, hto ocTaBHTb Ha MecTe npecTynneHi/ia cbokd KpoBb, 
c/iiOHy mtim BonocoK — Bee paBHo hto ocTaBMTb qboTorpaqbMio, 
noKa M3/iMiiiHe onTHMncTMHHo, ho Aaxe rpy6bm c(30Topo6oT 
jnyniiie, neivi HHKaKoro. A b nepcneKTMBe, yBepaioTaBTopbi, MeTOA 
moxho 6yAeT ncnpo6oBaTb m Ana peKOHCTpyKu,nn BHeiiiHocTM 

BblMepiilMX BMAOB HOITIO. 

Claes, P. etal. Modeling 3D facial shape from DNA. «PLOS Genetics*, 
2014, 10, 3, e1004224, doi: 10. 1371 /journal. pgen. 1004224 

MojieKy/iflpHaa qbmioreHnn, nocTpoeHwe poaocjiob- 
Hbix AepeBbeB nyTewi cpaBHeHH^ HyK/ieoTMAHbix 
«TeKCTOB» — Ka3a/iocb 6bi, hmcto qbyHAaMeHTa/ibHafl ahcu,m- 
nnnHa (cm., Hanpniviep, peu,eH3Mio Ha KHury E.B.KyHMHa b stom 
HOMepe). Ho OHa Toxe noivioraeT cyAy m cneACTBHio. 

Xm/i b ncnaHCKOM ropoAe Ba/ieHcnq BpaH-aHecTe3no/iorXyaH 
Masco, Ha bha npn/iMHHbiM nenoBeK, aHacaMOM Aene HapraMaH. 
Oh cucTeMaTunecKM BopoBan y nauneHTOB mop4)mm, npHneM 
Aenan ce6e nHteKm/in tom xe nmow, u non6eAbi, hto jiuniaTi 
/noAefi o6e36o/inBaioLuero, — KaK BbmcHM/iocb no3AHee, oh 6bm 
HocnTeneM BnpycarenaTHTaC... ribiTa?icbocnopMTbo6BMHeHMe, 
Maaco npn6er k cneAyKJiAeiviy apryivieHTy: rAe AOKa3aTe/ibCTBa, 
hto 3tmx /110A6M 3apa3n/i oh, i/i He co6npaioTcsR !w\ Ha Hero no- 
Beci/iTb Bcex 6o/ibHbix renaTi/iTOM b ropoAe? A MoxeT, sto oh 
no/iyHi/1/1 Bnpyc ot nau,neHTa! floKa3aTe/ibCTBa npeAOCTaBuna 
MO/ieKyjisipHaa c)3M/ioreHMq. Bi/ipycbi 3BO/nou,MOHMpyioT6bicTpo, 
mx reHOMbi BcerAa HeMHoro oT/innaioTCfl MexAy coSom. AHann3 
onpeAeneHHbix ynacTKOB reHOMOB BkipycoB, nonyneHHbix y na- 

U,MeHTOB K/1MHHKM, nOATBepAHTI, HTO 275 M3 322 3apa3MTIMCb OT 
AOKTOpa-MOpcj3l/IHI/ICTa. IIOATBepAHTIOCb H POACTBO LUTaMMOB, l/l 

BeposiTHbiM nepuoA3apaxeHnsi, paccHi/iTaHHbiM nepe3 CKopocTb 
B03Hi/iKHOBeHns MyTau,MM, coBna/i c npe6biBaHi/ieM nocTpaAaB- 

LUMX B KJll/IHI/IKe. 

«3BOTIIOI4MOHHbl0l» MeTOA 6bl/l HOBbIM ATIfl CyAeSHOM 3KCnepTM3bl, 

i/i aBTopbi i/iccjieAOBaHMfl, no mx co6cTBeHHbiM cnoBaM, noTpaTunn 

ABa AHS1, HT06bl 06tS1CHMTb CyAy, 06BHHeHI/IK) M 3aiAMTe, KaK 3T0 

pa6oTaeT u hto 03HanaioT pe3ynbraTbi. (OpncTbi ou,eHM/in MxycmiMa: 
b 6/iMxaMLune 20/ieT Masco Bpnp,nv\ BbiMAeTHa CBo6oAy. 
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A b cjjeBpa/ie 2014 roAa 6bmo ony6/iMKOBaHbi pe3y/ibTaTbi eiu,e 
oflHoro HayHHO-cyfle6Horo pacaneAOBaHi/m, v\ CHOBa o HapKO- 
MaHnn m onacHOM nHcjjeKUMOHHOM 6o/ie3HM. B 2009 — 2010 roflbi 
b repiviaHMM v\ BejiMKo6pnTaHMM 3aperncTpnpoBa/iM 6o/iee CTa 
onynaeB 3a6o/ieBaHNH cuShpckom fl3B0i/i, h3 hmx 47 jia6opa- 
topho noATBepxfleHHbix. M Bee — cpeAM nv\u,, ynoTpe6/iaiOLu,nx 
HapKOTMKM. 3a6oneBaHne npoTeKa.no THxe/io, coBceM He TaK, 
KaK o6biHHO. OKa3a^ocb, hto 3tm n\opy\ 3apa3n/incb, Ae/ian ce6e 
yKOJibi reponHa, — B036yAMTe/ib 6bm b HapKOTMKe. OTAe/ibHbie 
c/iynan Ha6juoAa-nncb m b APyrne roAbi, c 2000 no 2012-ti; no 
AaHHbiM Ha aBrycT 2013 roAa, CKOHHa/wcb 26 ne/iOBeK. yne- 
HbiM yAa/iocb ycTaHOBHTb, hto Bee o6pa3Ubi 6aKTepnn Bacillus 
anthracis poACTBeHHbi MexAy co6on h nponcxoAHT M3 oahoto 
ncTOHHMKa. BeposiTHO, KaKOM-TO 6opeu, co 3/iom peum/i no- 
KapaTb rpeiiiHMKOB, He CMymaqcb TeM, hto B. anthracis MOxeT 
nepeAaBaTbcn v\ nepe3 Koxy, w B03AyuJHO-Kane.nbHbiM nyTeivi, to 
ecTb pncKy noABepraiOTca hhmb neivi He noBUHHbie n\opy\. TaK 
hjim MHase, ncc/ieAOBaTe/iM npn3biBaiOT KOivineTeHTHbie opraHbi 

06paTMTb BHMMaHMe Ha 3T0T nyTb npOHMKHOBeHMfl onacHOM 6o- 

jie3HM b EBpony. Kctbtm , aHanornHHbiM mctoaom b CBoe BpeMH 

OTCTieAMJlM MCTOHHMK CnOp Cn6l/ipCKOM H3Bbl, KOTOpbie paCCbl- 

nanv\ b KOHBepTax aiviepuKaHCKMM no/ii/iTMKaM m xypHa/incTaM 
b 2001 roAy. 

Gonzaiez-Candelas, F., Bracho, M. A., Wrobel, B., Moya, A. Molecular 
evolution in court: analysis of a large hepatitis C virus outbreak from 
an evolving source. «BMC Biology, 2013, 11, 76, doi: 10. 1186/1741- 
7007- 11-76, pyccmd nepecKas http://biomolecula.ru/content/1215). 

Hanczaruk, M. et al. Injectional Anthrax in Heroin Users, Europe, 
2000-2012. «Emerging Infectious Disease", 2014, 20, 2, 322-323, 
doi: 10.3201 /eid2002. 120921 



B; 



, aaponopTax i/i/ii/i Ha BOK3a/iax nacTO moxho yBHAeTb 

(KMHOTIOrOB C COSaKaMM, HaTpeHHpOBaHHbIMM MCKaTb 

B3pbiBnaTbie BeiuecTBa. OBnapKn, cnaHne/in, /ia6paAopbi noKa 
eme ocTaroTcn yHUBepca/ibHbiMn cneu.na.ni/iCTaMn b stom nene. 
Oah3ko He Be3Ae, rae 6biBaeT B3pbiBHaTKa, BOBpeMA OKa3biBaeTCH 
oSyneHHan coSaKa, Aa i/i rn6HyT Haoin 4eTBepoHon/ie APy3ba npi/i 
Bbino/iHeHMH cnyxeSHbix o6fl3aHHOCTei?i nacTO. riosTOMy mm aKTHBHO 
nuj,yT 3aMeHy. 

CyiAecTByeT MHOxecTBO npi/i6opoB pj\n o6HapyxeHi/ifl B3pbiB- 
naTbix BeuuecTB. Hanpi/iMep, ra3oaHa/in3aTopbi (6epyT npo6bi 
B03Ayxa, a Aa/ibwe mbtoaom xpoMaTorpa<t>i/in onpeAe/iaiOT Ka- 

HeCTBeHHblil l/l KO/lMHeCTBeHHbIM COCTaB B3pblBHaTblX BeiAeCTB), 

MeTa/i/iOAeTeKTopbi, peHTreHOTe/ieBi/i3i/iOHHbie HHTpocKonbi i/i 
KOMnbKDTepHbie TOMorpacfibi (peHTreHOBCKne i/i/ii/i mmkpobotiho- 
Bbie CKaHepbi — b HeKOTopbix asponopTax ctostt TaKi/ie Ka6nHKi/i 
c BpamaiOLAHMncfl aHTeHHaMn). Ho ohh nacra npoi/irpbiBaiOTxi/i- 

BOTHblM BTOHHOCTM, I/I 4T06bl l/ICK/lKDHMTb OWn6Ky, BblCTaBJlfleTCfl 

BbicoKaa npuSopHan nyBCTBHTe/ibHOCTb — nosTOMy, Hanpuwiep, 
Ha BOK3a/iax nocTO^HHO ni/iiAaT paMKH. 



06Hapy>KMTb 6o^biuoe KO/innecTBO B3pbiBnaTKn wioryT m co6aKn, 

M npn6opbl, a BOT HaMTH Ma/lbie KOH14eHTpaU,HM 6e3 XHBOTHblX 

noKa HenpocTO. Han6o/iee tohho m AOBO/ibHO 6biCTpo cneAOBbie 

KO/lMHeCTBa HHTpOapOMaTHKH (TpMHOTpOTO/iyO/ia, AHHHTpOTO/iyO/ia, 

nnKpnHOBOM KHC/iOTbi) no3BO/iaK)T onpeAe^HTb 4)flyopecu,eHTHbie 

MeTOAbl. HO A^lfl 3T0r0 06blHHO Hy>KHbl 6o^biiine 06teMbl paCTBO- 

pa B3pbiBOonacHoro BemecTBa, nocKO/ibKy AeTeKTop onycKaroT 
HenocpeACTBeHHO b npo6y. Oh npeACTaB/iaeT co6om CTeKJWHHyra 
n/iacTMHy v\rw\ cneuna/ibHbiti nopwcTbiti HOCHTe/ib, Ha kotophm 
HaHeceHO 4>.nyopecu,eHTHoe BemecTBO — jiiOMUHoreH (cm., Ha- 
npuMep, Dongdong Li etal, «Chemical Communication", 2012, 48, 
7167—7169, doi: 10.1039/C2CC31890C). 

MnHMMM3npoBaTb Heo6xoAMMbiM o6i.eM o6pa3u,a nonbiTanncb 
KHTaPicKne n aBCTpa/iMMCKne yneHbie, ncno/ib30BaB botiokohho- 
onTHHecKyro cucTeMy w MexaHM3M cf)/iyopecueHTHoro 3aTyxaHna. 
Ohm B3H.ni/i TaK Ha3biBaeMoe MMKpocTpyKTypHoe onTunecKoe 
bojiokho c noABeujeHHOM cepAueBMHoPi (MOBnC). B HeM ecTb 

nepeMblHKM MeXAy TOJICTOM 060/lOHKOM H3 CBHHU,OBO-CMJlHKaTHOrO 

CTemia v\ cepAueBUHOti, npoBOAfliueM CBeT. no/iocTi/i, OKpyxaiomi/ie 
cepAueBMHy, ncc/ieAOBaTe^n noKpbmn tohkmm cnoeM no^nMepa, 

CnOC06HOrO K CtUiyOpeCUeHLlHM C BblCOKMM KBaHTOBbIM BblXOAOM. 

Unn SToro ohm pacTBopn/in no/iMMep b TeTparwAPOcfiypaHe, noA 
AaB/ieHneM 3amann pacTBop b bo/iokho, noTOM Bbinapmin pacTBO- 
puTe/ib n noTiynmin no^MMepHoe HanbmeHne TO/imnHOfi 20 — 40 hm. 

Pa60TaeT OnTOBOTIOKOHHblM A3THMK TaK. Hepe3 06"beKTHB MMKPO- 

CKonaHaBO/iOKHonoAaiOTCBeTaproHOBoro/ia3epacATiMHoPi bo/ihu 
488 hm. npn 3tom APyroM KOHeu AaTHMKa Ha6npaeT npo6y pacTBO- 
peHHoro b aueTOHe 1 ,4-AHHMTpo6eH30^a (no CTpoeHMio MO/ieKy/ibi 

OH nOXOX Ha B3pblBHaTblM TpMHUTpOTO/iyO/l, HO CMTIbHee TyiUHT 

cJj/iyopecueHUMK)). PacTBop noA B03AewcTBneM KanmiTiapHbix cm/i 
3ano/iHfleT norioc™ MexAy nepeMbNKaMM, MO/ieKy^bi no/iMMepa 
nomoLuawT 3Heprnra Tia3epHoro M3/iyHeHHfl — s/ieicrpoHbi nepe- 

XOAflT B nOABMXHOe M/IM B036yXAeHHOe COCTOflHMe, HaHMHaeTCfl 

ct)/iyopecu,eHi4Mfl — cneicrpoMeTp «3aMenaeT» cuman, pncyeTCsi 
cneicrp. M3-3a KOHTaicra noTiMMepac 1 ,4-AHHi/npo6eH30.noM dp/iyo- 
pecueHUMA nocTeneHH03aTyxaeT, n noAMHaMMKe3aTyxaHna moxho 
onpeAe/iMTb KOHueHTpauuro sraro BemecTBa. flna aHann3a HyxHbi 
Bcero TinLUb HaHO/iMTpbi pacTBopa. npeAe/i HyBCTBMTe/ibHOCTM 

MeTOAa PflK AHHMTpo6eH30Jia OLieHHTIM B 6,3 ppm (MM/l^HOHHblX 

AO^efi), win 30 mkM. 
Bo/iOKOHHO-onTMHecKne cucTeMbi 30HAnpoBaHMH A/ifl o6Ha- 

PyxeHMfl B3pblBHaTblX BeiAeCTB — nOpTaTMBHbie H CpaBHUTe/lbHO 

AeweBbie, noaTOMy ncc^eAOBaTe/in HaAeiOTCfl, hto TaKne ceHCopbi 
HatiAyr npuMeHeHne m npn noncKe noABOAHbix mmh. 

Fenghong Chuet al. Explosives detection by fluorescence quenching 
of conjugated polymers in suspended core optical fibers. "Sensors 
and Actuators B: Chemical", 2014, 199, 22-26, http://dx.doi. 
org/10. 1016/j.snb.2014.03.031. 
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3K napa3MTbi 
xo3neB pa3omajiM 

Hto 3acTaBfi9teT capamy codupaTbca b cran? Ha noBep,env\e otmx HaceKOMbix, 

nOMHMO npOHWX CpaKTOpOB, BfMMOT J3,Be 60flbLUMe apMww MIAKpOCKOnmeCKlAX 

cymecTB: KitujeHHaa Mmpcxpnopa ia BHyrpuK/ieTOHHbie napa3v\Tb\. KaK w no- 
noxeHo apMHBM, ohm cpaxaioTca Apyr cpjpyroM, w 6v\TBa nacTo 3aKam\ABaeic^ 
paccenn\AeM poa capaHHM. 



06bNH0 capaHMa BeAeT oamhohhum o6pa3 
xm3hh, HaceKOMbie i/i36eraiOT APyr APyra 
n BCTpenaraTcn TO/ibKO ajih npoAonxe- 

HMH pOAa, HO, C06paBLLIMCb B CTaKD, OHM 

MurpupyHDT, nnTaK3Tcn, cnapMBaiOTCH v\ 
OTKnaAbiBafOT flMu,a coo6ma. 06pa30- 
BaHne CTan o6biHHO HanMHaeTca c toto, 
hto capaHna co6npaeTcn b HeSonbLuwe 
rpynnw. fle/iaeT OHa sto noA bjimahmbm 

pa3/lMHHblX CTHMy/lOB, B TOM HMCJieXMMM- 

secKMx. HaceKOMbie BbiAe/iaiOT neTynne 
naxynne BeiAecTBa, naxHyTM nxc^eKanun. 
ByKeT apoMaTOB, 30Bymnx capaHny k o6b- 
eAuneHMKD, Ha3biBae~rcfl cf)epoMOHaMn 
arperaunH. 3a CMHTe3 cfieKanbHbix apoMa- 
tob OTBeTCTBeH h bi 6aKTepnn, oSMTaKDLAMe 
b 3aAHew KMiuKe HaceKOMbix. y boctohhom 
nepeneTHOii capaHHM Locusta migratoria 
manilensis TaKi/ix jieTynux BemecTB naTb: 
HOHaHa/ib, reKcaHan, 6eH3a/ibAerMA, un- 
KnoreKcaHO/i w 2,5-AHMe™n-nupa3HH. B 
npouecc o6pa30BaHMA CTan BOB/ieneHbi 



TaKxe HewpoMeAnaTopbi cepoTOHMH m 

AO03M1/1H. CepOTOHMH MHMU,HMpyeTCTaA- 

Hoe noBeAeHne nepe/ieTHoi/i capaHHM, 
AoqbaMMH ero He TonbKO MHAyunpyeT, ho 
n noAAepxuBaex 

KpoMeToro, Ha couna/ibHoe noBeAeHue 
capaHHu BJinaeT 3AopoBbe HaceKOMbix. 
Ohh He co6npaK3Tcn b CTaio, ecrm 3a- 
paxeHbi BHyTpnK/ieTOHHbiM napa3MTOM 
MnKpocnopnAneti Paranosema(Nosema) 
locustae, ayxe o6pa30BaBiui/MCfl port noA 
BJinnHneM MH0eKu,MM pacnaAaeTcn. Ecre- 

CTBeHHO, TaKOM 0eHOMeH Hpe3BblHaMHO 

nK)6onbiTeH c npaKTMnecKOM tohkm 3pe- 
hm«, ho ero MexaHH3M ocTaBa/ica Hen3- 
BecTHbiM, noKa mm He3auHTepecoBa.n1/1cb 
KMTaticKHe HCcneAOBaTe/iH M3 neKHHCKO- 
ro m Hx3i43HHCKoro yHHBepcMTeTOB. Ohm 
BbincHM/in , hto napa3MT MeHneT couMa/ib- 
Hoe noBeAeHMe capaHHM , B3anM0AeCi- 

CTBya C KMLiieHHOM MMKpO(}).nOpOi/l X03HMHa 

(«Proceedings of the National Academy 



of Sciences», 2014, 11, 4, 1343—1348, 
doi:10.1073/pnas.1314009111). 

MnKpocnopnAnn nopaxaiOT noHTM Bee 
jeno HaceKOMoro: 3aAHioio KHiuKy, xm- 
poBoe ieno, HepBHbie kjictkm, reMOu,MTbi 
(KJieTKM reMO/iMMcfibi, 3aMeH(iiomeM Ha- 
ceKOMbiM KpoBb) m no/iOBbie xe/ie3bi. Ohm 
nonaAaiOT b opraHM3M capaHHM, Konaa OHa 
noeAaeT 3apaxeHHbix MepTBbix HaceKO- 
mhx M/iM conpMKacaeTCd c cf>eKa/iMflMM. 
06peMeHeHHbie napa3MTaMM caMKM ne- 
peAaiOT mx noTOMCTBy. MMKpocnopMAMM 
HapyiuaiOT pa3BMTMe HaceKOMbix, orpaHM- 

HMBaiOT MX nOABMXHOCTb M CnOC06HOCTb K 
pa3MHOXeHMK3. 

CapaHna — HaceKOMoe c HenonHbiM 
npeBpameHMeM, mx jimhmhkm noxoxM Ha 

B3pOCJlblX, TO/ibKO Kpbl/lbq yKOpOHeHbl. 
TaKMe JIMHMHKM Ha3blBaK)TCfl HMMCtpaMM. 

Mcc/ieAOBaTeriM 3apaxa/iM hmmc{) capaHHM 
cnopaMM P. locustae, no 20 thcah cnop 
Ha HaceKOMoe. Pe3y/ibTaTbi oi^eHMBa/iM 
cnycTA 10 m 16 AHeM, to ecTb MMe/iM p,eno 
c HMMcfiaMM noc^eAHero, n^Toro B03- 

paCTa M B3pOCJlblMM HeTbipeXAHeBHbIMM 
HaCeKOMblMM. 

OKa3anocb, hto napa3MTapHaq MHcf>eK- 
Umsi coKpamaeT nonynqu,MK) 6aKTepMM 
b npflMofi KMiuKe HaceKOMbix Ha 18% y 
caMu,OB m Ha 25% y caMOK. Otot aqbqbeKT 
npoqB/iaeTCfl HanMHaa c 14-ro ah^ noc/ie 
3apaxeHMfl m AOCTMraeT MaKCMMyMa Ha 
16-m AeHb. HMC/ieHHOCTb MMKpoqb^opbi 
yMeHbiiiaeTCfl, noTOMy hto napa3MTbi 
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noflKMonfltOT cpeay b 3aflHeM KnniKe Ha- 
ceKOMbix, fle^aq ee HeKOM0opTHOM p,nn 
KMLueHHbix 6aKTepnM, — pH cpeflbi Me- 
HaeTCH ot 6,3 AO 5,6. H3 3aflHeM kmllikm 
capaHHM nccneflOBaTe^M bhas^mjim m 

Hfl6HTH0MUHpOBa/lM 6aKTepMH pOflOB 

Enterococcus, Enterobacter, Microbac- 
terium, LactococcuswWeissella. 3HTepo- 
6aKTepnn m jiaKTOKOKKi/t npeKpacHO ce6n 
nyBCTBOBa/i n npii pH 6,3, a npM pH 5,6 
npaKTunecKM npeKpama/in poct. OcTa/ib- 
Hbie MMKpoopraHM3Mbi b kmc/iom cpeAe 
poc/in, ho oneHb Mefl^eHHO. no mhchmio 
yneHbix, otm pe3y/ibTaTbi A0Ka3biBaiOT, hto 
MMeHHO 3aKnc/ieHne npM napa3MTapHOM 

HHCf)GKUHM COKpaUU,aeT HUC/ieHHOCTb 

6aKTepnM. 

OflHaKO KMLUeHHbie SaKTepHM CHHTG3M- 

pyraT jieiyHHe BemecTBa, KOMnoHGHTbi 
cJjepoMOHOB arperaunn. Eonn 6aKTepnM 
MeHbiue, flo/ixHO SbiTb MeHbiue w qbepo- 

MOHOB. V\ flGMCTBHTe/lbHO, MH0eKUMfl P. 

locustae cymecTBeHHO CHM3nna KOJiMne- 
ctbo HOHaHarm, Bbifle/isieMoro c cjjeKa/iw- 
amm capaHHM. Yxe Ha 9— 10-m ahm nocne 
MHcfjeKuuM eroypoBeHbynan nprnviepHO Ha 
40 n 53% cooTBeTCTBeHHO. B pe3ynbraTe 
3AopoBbie HaceKOMbie aKTMBHee pearn- 
pyraT Ha ci/inna/ibi 3aopobom capaHHM, neM 
MHqbwuMpoBaHHOM, a3apaxeHHaa capaH- 
na BOoSme He oco6eHHO MHTepecyeTcq 
cJjepoMOHaMM arperau,MM. 3to noATBep- 

flM/lM H OKCnepMMeHTbl CO B3pOC/lblMM Ha- 

ceKOMbiMM, KOTopbiM npeAnara/w pa3Hbie 
3anaxn, w 3/iGKTpoaHTeHHorpacf)HHGCKne 
onbiTbi, b KOTopbix yneHbie npoBepsi/iM, 
iok Ha pa3Hbie apoiviaTbi pearnpyroT aH- 

TeHHbl CapaHHM. OKa3a/10Cb, HTO aHTeHHbl 

3flopoBbix HaceKOMbix b HeTbipe pa3a 
aKTMBHee OTBenaiOT Ha civ\Mynnuy\\o 3a- 
naxaMM qbeKa/iMM 3flopoBOM capaHHM, neM 

MHCf>MUMpOBaHHOM. 

He omymasq b floCTaTOHHOM KonMne- 
CTBe cfiepoMOHbi arperauwM, capaHna 
coKpamaeT CMHTe3 HeCipoMeflMaTopoB 
cepoTOHMHa m floqbaMMHa, KOTopue 

Bbl3blBaK)T M nOflflepXMBaKDT CTaMHOe 

noBeaeHMe. TaK, Ha 16-m fleHb ypoBeHb 
CepOTOHMHa y 3AOpOBblX M 3apa>KeHHbix 
HaceKOMbix pa3/iMHaeTcn npMMepHO Ha 
40%. B pe3y/ibraTe napa3MTapHan MHqbeK- 
umh 6/iOKMpyeT arperau,MK) oamhohhom 
capaHHM m cnocoBcTByeT pa3pyweHMio 
yxe o6pa30BaBLuerocsq posi m nepexoAy 

HaceKOMbix K OflMHOHHOM XM3HM. 

CnOC06HOCTb napa3MTOB M3MeHHTb 

noBefleHMe xo3aeB xopomo M3BecTHa. 
ECJIM TOBOpMTb o HaceKOMbix, to xpecTO- 
MaTMMHbiM npMMep — 3to tpm6ok pofla 
Cordyceps, nopaxaioiuMM MypaBbeB. 
Ero cnopbi npopacTaiOT b MypaBbMHOM 

OpraHM3Me M BblAe/lfllOT HeM3BeCTHbie 

noKa xMMMnecKne BemecTBa, KOTopue 
no6yxflaiOT HaceKOMoe 3a6MpaTbca Ha 
BepxyiiiKM pacTeHMM v\ 3aMnpaTb TaM , 

BUenMBLUMCb He/IKDCTHMM B JIMCTOK. Torfla 

MMue/iMM npo6MBaeTCH Hapyxy CKB03b 
KyTMKyjiyxo3nMHa, o6pa3yeTcnopbi m pac- 



ceMBaeT mx c BbicoTbi. noflo6HbiM o6pa- 
30m o6pain,aeTca c MypaBbHMM v\ APyrofi 
napa3MT, CMCTeMaTMnecKM aaneKMM ot 
Cordyceps. HeKOTopue mx bmah, HanpM- 
Mep Sypbiti ziecHOM MypaBeM Formica fus- 
ca, CTaHOBHTCH xepTBOM n^ocKoro nepBa, 
jiaHueTOBMAHOM flByycTKM Dicrocoelium 
dendriticum, Korapasi TaKxe BbiHyxflaeT 
CBoero xo3dMHa 3a^e3aTb Ha BepxyiuKy 

TpaBMHKM. TaM OH M CMflMT, SeflHblM, noKa 

ero He cnv\3Her ^3biKOM KopoBa, b neneHM 

KOTOPOM 3aBepiiiaeTCfl XM3HeHHblM WAKH 

napa3MTa. 3to BoexoxfleHMe coBepiua- 
eicn BenepoM. Ecrm HaceKOMoeyue^eeT, 
oho cnycKaeTca Ha 3eMJiio, Becb cnep,y\o- 

IHMM AeHb 3aHMMaeTCH CBOMMM flenaMM 

BMecTe cflpyrMMM MypaBb^MM, a k Benepy 
napa3MT CHOBa tohmt ero HaBepx. 

HeKOTopue BMflbi Kpyrribix nepBeM 3a- 
paxaiOT MypaBbeB, CBepnKOB m Ky3He- 

HMKOB. riOCKOTIbKy XM3HeHHblM UMKJ1 3TMX 

napa3MT0B OKaHHMBaeTca b BOfle, nepBM, 

flOCTMTHyB 3pe/IOCTM, Bbipa6aTblBaKDT 

HeKMe HeM3BecTHbie noKa xMMMnecKMe 
BemecTBa, aeMCTByioiuMe Ha M03r xo- 
3AMHa TaKMM o6pa30M, hto cyxonyTHbie 
HaceKOMbie OTnpaB/iHiOTCfl Ha itomckm 

BOflbl M TOnflTCfl. 

napa3MTbi pyKOBOflAT noBeaeHMeM He 

TOJlbKO HaceKOMbix, HO M M/ieKOnMTaiOIHMX. 

«Xmmmh m XM3Hb» nMcana o tom, hto Kpbi- 

Cbl, MHC|3MI4MpOBaHHbie BHyTpMKJieTOHHbIM 

napa3MTOM Toxoplasma gondii, npofiB/iH- 
iot noBbiiueHHbiM MHTepec K KOIliaHbeMy 
3anaxy, BMecTO toto HTo6bi KaK moxho 
crapee noKMHyTb onacHoe MecTO (2011, 
N 2 10). no^OBoe pa3MHOxeHMe tokco- 

n/ia3Mbl npOMCXOflMT TO^bKO B KOliiaHbeM 

opraHM3Me, noaTOMy napa3MTy BbiroflHO, 
HTo6bi KOiuKa ctena ero npoMexyTOHHoro 
xo3HMHa — Kpbicy. V\ TOKConna3Ma itoabo- 

AMT KpbIC nOA HOC XMLUHMKy, B03fleMCTByfl 

Ha rpynny HeMpoHOB b MMHfla/iMHe — 
OflHOM M3 ynacTKOB ro/iOBHoro M03ra. He 
6oflTcn 3anaxa KomaHbeM mohm h mhium, 
3apaxeHHbie npocTeMiunMM Eimeria 
vermiformi. 

B 3tmx m mhotmx flpyrMX cnynanx napa- 
3mth He MMeiOT ueriM nory6MTb CBoero 
xo3^MHa, ohm npocTO peryrmpytOT ero 
noBeAeHMe TaKMM o6pa30M, HTo6bi co3- 
AaTb ce6eycnoBM^, SnaronpM^THbie A-nn 
pa3MHOxeHM«. B c/iynae c capaHHOM m 
P. locustae CMTyauMd MHasi: napa3MTapHa^ 
MHqbeKUMsi noATa/iKMBaeT HaceKOMbix k 

OAMHOHHOMy 06pa3y XM3HM, KOTOpbltl 

He cnoco6cTByiOT 3apaxeHMio. Mmkpo- 
cnopMAM^M ropa3AO nerne npoHMKHyTb 
b opraHM3M capaHHM, KorAa HaceKOMbie 
CKyneHbi. 06"b«CHfleTC!i 3tot 0eHOMeH 
oneHb npocTO. 

OKa3biBaeTca, KMineHHaa MMKpoqb/iopa 
capaHHM MeuuaeTP. locustae kotiohm3mpo- 

BaTb3aAHKDKD KMLUKy. ECJIM yHHHTOXMTb BCKD 
MMKpo6MOTy, H3K0PMMB HaCeKOMOe 3HTM- 

6MOTMK3MM, m cpa3y 3apa3MTb P. locustae, 
to cnyc™ 16 AHePi MMKpocnopMAMM b ero 
KMiueHHMKe 6yAeT 3HanMTenbHO Sonbiue, 




nPOB/lEMbl M METOflbl HAYKM 



neM y Heo6pa6oTaHHOM capaHHM. HeyAM- 
BMTexibHO, hto napa3MTbi CTpeM^Tca noAa- 

BMTb KMLLieHHyK) MMKpOC)3/10py X033MHa, B 

neM m npeycneBaiOT. npaBAa, 3Ta 6opb6a 
MMeeT Hexe/iaTe/ibHbiM pj\?\ hmx no6oHHbiM 
sqbqbeKT: capaHna pacceMBaeTca m TaKMM 
o6pa30M M36eraeT 3apaxeHMa. 
3to He nepBbiM c/iynaM aHTaroHM3Ma 

napa3MTa M MMKpo6MOTbl KMLiieHHMKa. 

HeAaBHO cneu,ManncTbi YHMBepcMTeTa 
flxoHca XonKMHca ( Ba/iTMMop, CLUA) 
onMca/iM xM3Hb Ma/iapMMHoro nna3MO- 
AMA Plasmodium falciparum m ero xo3am- 
Ha — KpoBOCocyLAero KOMapa/4nophe/es 
gambiae («Science», 2011 , 32, 855—858, 
doi: 10. 1126/science. 1201618). Ycnex 

n/ia3MOAHfl 3aBMCMT OT TOrO, HaCKOJlbKO 
yA3HHO OH npOMAeT HeCKOJIbKO CT3AMM 
pa3BMTMfl B CpeAHeM KMLUKe KOMapa. Ho 

KOMapMHbiM KMiiieHHMK HaceneH SaKTe- 

PMAMM, KOTOpbie npOM3BOA^T 3KTMBHbie 

4>opMbi KMC^opoAa n npenHTCTByiOT nna3- 

MOAMKD npOHMKaTb B K/ieTKM 3nMTe/lM^. 

KMTaficKMe MCC/ieAOBaTenM AenaiOT 
BnonHe npeACKa3yeMbiM bhboa' hbao m 
Aa/ibnie M3ynaTb B/iM^HMe P. locustae Ha 
noBeAeHMe nepeneTHOM capaHHM, HTo6bi 
Mcnonb30BaTb napa3MTa b KanecTBe 6mo- 
norMHecKoro opyxmi, KOTopoe no3BO/iMT 
M36exaTb o6pa30BaHMH poq, He yHMHTO- 
xasi HaceKOMbix. 3to peAKan CMTyauMA, b 
kotopom BriMflHMe napa3MTa Ha noBeAeHMe 
xo3HMHa MMeeT npMKnaAHoe 3HaneHMe. 
06biHHO yneHbie BoenpMHMMaroT m3hm- 
nynMpoBaHMe xo3amhom KaK Kypbe3, He 
6onee. KaxAbiM noAo6HbiM cnynaM He 
enema MCcneAyeT oahb rpynna. MexAy 
TeM napa3MT, HTo6bi noB/iM^Tb Ha no- 
BeAeHMe X03flMHa, AO/lXeH AGMCTBOBaTb 

Ha ero HepBHyio CMCTeMy tim6o Heno- 
cpeACTBeHHO, tim6o pery/iMpyq CMHTe3 
onpeAe/ieHHbix xmmmhbckmx BeiAecTB. B 
xoAe AnnTenbHOM cobmbcthom sbo/iioumm 
napa3MTbi noAo6pa/iM ktikdh k noBeAeHMio 

CBOMX X03«eB M nOCTMmM erO MexaHM3Mbl 

KyAa flyntiie c|)M3MonoroB. BbiTb MOxeT, 

TLAaTe/lbHO MCCTieAOBaB B3aMMOAeMCTBMfl 

«xo3hmh— napa3MT», yneHbie cyiAecTBeH- 
ho ymy6M/iM 6n cbom no3HaHMfl b o6/iac™ 
HeMpo6MO/iorMM u,enenonaraiOLAero no- 
BeAeHMe, npMHeM HeTO/lbKO HaceKOMbix. 

H. AHMHa 
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ApoiviaTbi 

3epHOBoro 

a/iKoro/ifl 



A.A.BoHAapeB 



Bmho 3aHMMaeT npnBn/iernpoBaHHoe no/ioxeHne cpeAn MHoro- 
Hwc/ieHHbix pa3HOBMAHOCTePi a/iKoro/in: npocfieccnoHa/ibi w jikd- 
6me;in yAe/mK)T eiviy oco6oe BHuiviaHne, peAKne 3K3eivinjinpbi 
ctoht orpoMHbix AeHer. HannTKM H3 3epHOBoro Cbipbfl — ni/iBO, 
BOAKa n bhckh — pexe yAOCTanBaicrrcfl KpacoHHbix onucaHUM 
AerycTaTopoB, ho h b mx apoMaTax moxho HaiiTM pa3Hoo6pa3- 
Hbie hoth n HKDaHCbi. nonpo6yeM pa3o6paTbca, OTKyAa ohm 
6epy~rcfl, c tohkh 3peHnn xmmmm. 

Hgtkom KJiaccM(})MKaij,MM TunoB nuBa He~r, noaTOMy mo>kho 
no3BonnTb ce6e npoBecTM HewiHoro MCKyccTBeHHbie rpaHnubi. 
Carvioe noBepxHOCTHoe pa3AeneHne — Ha 3/in h jiarepbi. 3s\v\ 
nojiynaKDT Sonee apobhhm cnoco6oivi — BepxoBbiM APOxxeBbiM 
6poxeHi/ieM npn bwcokom TeivinepaType. «BepxoBoe» 03HanaeT, 
hto nocne 0epivieHTai4MM apoxxm ocTaiOTca Ha noBepxHoc™ 
i/i o6pa3yK3T LuanKy, b OT/innne ot ziarepoB, h/im nuBa HM30Boro 
6poxeHnn, KorAa apoxxm oceAaiOT Ha aho eMKOCTi/i. Jiarepbi 
— 6o/iee coBpeMeHHan TexHO/ioruq: b HacTomAee Bpewin ao 
80% Bcero m/ma — i/imchho jiarepbi. Hxnpoi/i3BOAflT npu hm3kom 
TeivinepaType, u ohm Tpe6yiOT «A03peBaHuq». 3jii/i cSpaxuBa- 
iotch npn 6ojiee bwcokom TeivinepaType 1/1 APyrmvin Apoxxaivin, 
hto m Ae/iaeT MxapoMaTOCo6eHHbiM. OpyKTOBbie hotkh 3/m, ot 
fl6/iOHHbix ao aHaHacoBbix, — cneACTBMe o6pa30BaHnn cjiox- 
hnx scfinpoB: 3Tn/iaueTaTa, STM/ireKcaHoaTa, 3Tn/i6yTnpaTa n 
MHOrux APyrMX. 



A. 



CH, 



CH, 



STunaMeTaT 



3™n6yTnpaT 



COJIOA H flpO)K)KM 



Ha apowiaT nuBa bjimhiot tpm KjnoneBbix <J>aKTopa: cwpbe, Tun 
n KOHueHTpaunn xMejin, a TaKxe MHKpoopraHM3Mbi, KOTopwe 
ynacTByiOT b ero C03AaHnu. 

rioMUMO ocHOBHbix Apoxxeti poAa Saccharomyces (S. 
pastorianus atih ziarepoB n S. cerevisiae p,jm a/ieft), npn npo- 
M3B0ACTBe HeKOTopbix coptob nuBa ncnoTib3yK5T u APyrwe 
MMKpoopraHH3Mbi, 1/1 3to BOBce He HapynieHi/ie TexHO/iorun, a 
ee oco6eHHOCTb. 3KCTpeMa/ibHbiM npniviep — jiaM6uKn n re3bi, 
6e/ibrnMCKne copTa caMonpoi/i3BO/ibHoro c6paxuBaHHfl. ripn 
mx i/i3 roTOB/ieH i/ii/i b a/iKoroTibHOM (fiepivieHTauMM ynacTByiOT Bee 
MMKpoSbi, npMcyTCTByiOLAne b AaHHOM wiecTHOCTM m Ha a8hhom 
nMBOBapHe, npMneivi c6paxnBaHMe npoMCxoAUT 6e3 Mcno/ib30- 
BaHMfl KynbTypHbix Apoxx m. Bee, kto cnoco6eH KOHKypMpoBaTb 
m pa3MHOxaTbcn Ha ni/iTaTe/ibHOM co/ioaobom cy6cTpaTe, bho- 
cht cbom BK/iaA b apoiviaT. Hap^Ay c Saccharomyces, orpoM- 
Hyio po/ib A-nn 3tmx coptob MrpaiOT apoxxm Brettanomyces 
bruxellensis. npoAyKTbi i/ixctpepMeHTauMM npMBHOCHT MycKycHO- 
xwBOTHbie apoiviaTbi, a Kpoivie toto, o6pa3yeTca eiAe 6o/ibiue 



EflA nO-HAYHHOMy 



c/ioxHbix acjjMpoB, neivi b 3/inx (HanpMMep, noflB/iaeTCsi stm/i- 
ziaKTaT). B 3TMxcopTax nMBa xMByT TaKxe pa3/iMHHbie bmaw mo- 
jnoHHOKMcnbix m yKcycHOKMc/ibix 6aKTepMM, KOTopbie Ao6aBnsqioT 

COOTBeTCTBeHHO BKyC MO/IOHHOM M yKCyCHOM KMC/IOT. Bee 3T0 

AenaeT nMBo 6onee noxoxMM Ha cmap h bmho. HeMa/ioBaxHoe 
3HaneHMe MivieioT m TexHonorMnecKMe HioaHCbi — BbiAepxKa b 
6oHKax m BTopMHHa^ <t>epMeHTau,Mfl b 6yTbi/iKax. 



CH, 



STunnaKTaT OH 

Co/ioAOBoe cbipbe — maBHaa npi/ini/iHa pa3Hoo6pa3M!R TMnoB 
nMBa m mx apowiaTOB. HanpMMep, nMBo HM30Boro 6poxeHM!i 
(narep) b 3aBMCMM0CTM ot conoAa MoxeT 6biTb n/ib3eHCKMM m/im 
6anTMMCKMM nopTepoM, a sto coBepiueHHo pa3Hbie HanMTKM. y 
aneM cneKTp eme niMpe — ot cBeTnux aneM ao oneHb n/ioTHbix 
Kapaivie/ibHo-iiioKo/iaAHbix MMnepcKMx cTayTOB. 

KaK M3BecTHo, ocHOBy nMBa cocTaBnaeT npopoiASHHbiM m- 
MeHb, to ecTb co/ioa- Ha nocneAHeM cTaAnn npoM3BOACTBa co- 
jnoAa npopomeHHoe 3epHo HarpeBaioT, HTo6bi ocTaHOBMTb pocT. 
3to HarpeBaHMe, a TaKxe noc/ieAyK)Lua?i BapKa eyena npoBo- 

U,MpyK)T 06pa30BaHMe KOpMHHeBblX apOMaTMHeCKMX npOAYKTOB B 

peaKu,MM MaCiiipa (peaKu,Msq MexAy aMMHOKMc/ioTOM m caxapoM, 
KOTopan npoMcxoAUT npM/no6oM Ky/iMHapHOM o6pa6oTKe, btom 
HMcne npM xapKe Msqca v\ BbinenKe x/ie6a) m KapaMe/iM3au,Mio 
(oKMc/ieHMe caxapoB npM HarpeBaHMM). CTeneHeM Ten^oBOM 
o6pa6oTKM conoAa orpoMHoe Ko/iMnecTBo — b pe3ynbTaTe no- 
TiynaeTcsi nariMTpa ot cBeT/ioro conoAa ao TeMHoro, kotophm 
npoxapMBaioT KaK Kocf)e. HeM 6o/iee npoxapeHHbiM anivieHb 
Mcno/ib3yioT, TeM 60/ibwe b HeM npoAyKTOB peaKu,MM Mafiapa, 
TeMHee ero u,BeT, a apoMaT Bee 6o/ibiue HacbiLuaeTca oTTeHKaMM 
BbineHKi/i, Kocfie, liioKo/iaAa, KapaMenM MxapaKTepHbiM 3anaxoM 
cojioAa. Aoxoaut ao toto, hto caM co/ioa Mcno/ib3yioT KaK 
apoMaTMHecKyio Ao6aBKy. 

HeB03MoxHo b AByx-Tpex c/ioBax onMcaTb npoAyKTbi, koto- 
pbie no/iynaioTCSR b pe3ynbTaTe peaKu,MM MaMapa, — mxc/imlukom 

MHOTO (CM. «XmMMK) M XM3Hb», 2012, 2). HaAO OTMeTMTb, HTO 

b HaiueM onynae 3Ta peaKu,Msi MAeT KaK b npouecce cyniKM-npo- 
xapKM npopoLueHHoro aHMeHsi, TaK v\ npM BapKe nMBHoro eyena. 
y npoxapeHHoro conoAa cjjopMMpyeTca oneHb ctioxhum SyKeT 
apoMaTOB, ero moxho cpaBHMTb c TeM, kotophm nonynaeTCfl 
(TaKxe b pe3yjibTaTe peaKu,i/iM MaMapa m KapaMenM3au,MM) b 
Kocfie m LuoKonaAe. HeAapoM oAHa M3 pa3HOBMAHOCTeM co- 
noAa Ha3biBaeTca moKonaAHOM, noAxopeHHbifi FiHMeHb MoxeT 
6biTb 3aMeHMTeneM Kocjje, a, HanpMMep, KapaMenbHbiM co/ioa 
Mcnojib3yK)T MCK/iK)HMTenbHo KaK apoMaTMHecKyio Ao6aBKy, 
ho He KaK mctohhmk caxapa A-nsi c6paxMBaHM!i. B HeM coAep- 
xmtc^i MHoxecTBo reTepouMK/iMHecKMx coeAHHeHMM, caMbie 
M3BecTHbie M3 KOTopbix — Ma/ibTo/i, M30Ma/ibTon, cjjypaHeon. 
no apoMaTy oh HanoMMHaeT caxapHyio BaTy, noA>KapeHHyK) 
KopoHKy x/ie6a, KapaMenb. B TeMHbix co/ioAax mhoto a30To- 
coAepxaiAMx reTepouMK/iOB — nMpa3MHOB, nwpMAHHOB (k npM- 
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Mepy, 2-aueTM^nnpnAHH c apoiviaTOM nonKopHa v\ 6ncKBMTa), 
m Bee sto Taioxe npoayKTbi peaKunn Maifapa. A ecrm cojioa 
noflKonTMTb, to no^yHHTcq peflKO cewnac BCTpenaiOLUMMCsi, ho 
paHbiue AOBO/ibHO pacnpocTpaHeHHbiM ™n nuBa — payx6np c 
flbiMHO-KonneHbiM apoMaTOM. 




ManbTon OypaHeon 2-AL|eTnnnnpnflHH 



Ecjim b KanecTBe mcxoahoto CbipbH ncno/ib30BaTb nuieHMuy 
(npaBfla, ee6epyTTO/ibKO no/iOBMHyo6-beivia, BTopyio no/iOBMHy 
Bee paBHO cocTaB/iaeT HHivieHHbiM co/ioa), to no/iyHMTca nwe- 
HMHHoe, m/im 6e/ioe, nMBO. B ero apoiviaTe npeo6/iaAaiOT Asa 

COeflHHeHMfl — 4-BMHMJirBaflKO.n C TpaBHHMCTO-rB03AMHHblM 

apoiviaTOM n n3oaMnnaueTaT c cppyKTOBO-6aHaHOBbiM. 

4-Bhh unreal kojt 




flo6aB/iflH OBec, moxho nojiynHTb OBC^Hbie CTay™. OBec 
H3MGHHGT CKopee TeKCTypy nnBa, a He apoiviaT, ho m b 3anaxe 
MO>KHoynoBHTb3HaKOMbie hotw OBCAHbix x/ionbeB. A eme B nH- 
BOBapeHMM ncno/ib3yK)T poxb, KyKypy3y m Aaxe npoco. Moxho 
CMHTaTb, hto nnoHCKoe caKe — 3to npoayKT 6poxeHua pncoBoro 
co/iOAa, to ecTb TexHO/ion/inecKUM poactbghhuk nuBa. 

XMe/ibHOM apoiviaT 

XMe/ib — noHTM eflMHCTBeHHaa yHMBepca/ibHan pacTi/iTe/ibHaa 
flo6aBKa, npnMeH?ieMa?i BcoBpeivieHHOM nuBOBapeHun, oahbko 
y Hero cTo/ibKo coptob w apoiviaTMHecKnx KOMnoHeHTOB, hto sto 
co3AaeT cpaHTacTunecKoe pa3Hoo6pa3ne coptob nuBa. 

BnaropoflHbie eBponeticKue copTaxMe/ia AaioT icnaccHHecKMM 
xMeneBOM apoiviaT, xHMnnecKMM cocTaB KOToporo AOBo/ibHo 
cnoxeH. OcHOBy ero cocTaBnqioT TepneHOMAbi: MOHOTepneH 
MnpueH, cecKBMTepneHbi — ryiviyneH, 6eTa-KapnocpnneH v\ 
pa3/inHHbie M30iviepbi cpapHe3eHa. Mnpu,eH, caivibiM pacnpo- 

CTpaHeHHblM M3 HMX, MMeeT BbipaXeHHbM COCHOBO-U,MTpyCOBblM 

apoiviaT. Eoni/i xivie/ib Ao6aBJiHTb b caivioivi KOHi^e BapKn cyona 
h/im Aaxe nocne (TaK Ha3biBaeMoe no3AHee oxMe/ieHMe), sto 
KaK pa3 AaeT HOTy cBexero xwie™. BeTa-KapnocpnneH npMAaeT 
apoiviaTy ottchkm cneu,MM c u,MTpycoBbiMM TOHaMM m cnuTaeTca 

OT/lMHUTe/lbHblM KOMnOHeHTOM aHr/lMMCKMX COpTOB XMe^d. 




Ecjim K/iaccucpMi^npoBaTb copTa nuBa no TOMy, KaK nivieHHo 
ncno/ib3yK)T xMe/ib b KanecTBe apoMaTHoti Ao6aBKM, Ha oahom 
nonioce oKaxyTcn nn/ib3Hepbi w Apyrne KJiaccHHecKMe CBexribie 
narepbi, KOTopue o6biHHO oT/iMnaioTCfl cKpoiviHbiM, ho c6anaHcn- 
poBaHHbiM xMeneBbiM apoiviaTOM c TpyAHo ynoBMMOM AOMMHaH- 
tom, Ha ApyroM — nuBo, oxivieneHHoe aiviepHKaHCKMMM copTaMM 



xMe™, HOBbie npeACTaBMTe/in KOToporo npoAonxaiOT noflBJiHTbca 
(Hanpniviep, copT «M03anK», 2012 toa). Y nuBa c aiviepMKaHCKMM 
xrvie/ieM (oco6eHHO BTwne «mhammckmm CBeT/ibiPi 3/ib», IPA) MoryT 
6biTbTponnHecKM-unTpycoBbieapoMaTbi, nonpKOc™cpaBHMMbie 
co CBexuMM cppyKTawiM, uBeTaMM h/ih MycKaTHbiMn BMHaMM. no- 
mhmo yxe yKa3aHHbix TepneHOMAOB, b arviepHKaHCKnx copTax 
AOBO/ibHO MHoro jiMHajioo/ia, repaHHona v\ 6eTa-unTpoHe/i/iona 
— coeAMHeHMM c uBeTOHHbiMM apoMaTaMM P03bl n naBaHAbi. 




H 3 C CH 3 
beTa-LiMTpoHejuion 

(-)-M30Mep 

TepneHOMAbi He eAWHCTBeHHbie apoiviaTMHecKMe KOMnoHeHTbi 
xivie^q. B HeM coAepxaTca m pa3/iMHHbie npon3BOAHbie Tepne- 
homaob, b oco6eHHOCTM npoAyKTbi mx OKMcneHMa (ryiviy/ieH- 
snoKCMA, ryiviynoH n AP-). n cepocoAepxamne KOMnoHeHTbi 
(KOTopbie o6bi4HO nivieiOT HM3Kne noporw o6HapyxeHM5i m no- 
3TOMy bhocht 3aivieTHbiCi BK/iaA b apoiviaT, Hanpniviep, 4-MeTM/l- 
4-iviepKanToneHTaH-2-OH), h MHorne APyrMe K^accbi BemecTB. 
CoBpeivieHHoe nuBOBapeHne, 6e3 coMHeHna, HayKoeMKan ot- 
pac^b, 0AH3K0 Ha npaKTHKe Bee xe oOuhho opueHTupyiOTCfl Ha 
copTxivie/ia c onpeAe/ieHHbiivin apoiviaTHHecKMMn nepTaivin, a He 

Ha KOHKpeTHbIM XHMUHeCKUM COCTaB. 

HaAO eme OTMeTMTb, hto TexHO^orun npon3BOACTBa coBpe- 
MeHHoro nuBa — oahb M3 HeiviHornx o6^acTeM b UHAycTpMM 

HanMTKOB, B KOTOPOM CHMTaeTCfl HOpMa/lbHbIM MCnO/lb30BaTb 

BceB03MOXHbie Ao6aBKn, MOAncpnuMpyramne BKyc n apoiviaT. Bbi 
He HaMAeTe Tararo hh b BUHax, rAe AonxeH 6biTb TO/ibKO bmho- 
rpaA(rpenecKoe bmho peunHa He bchct), hm b bmckm v\nw KOHbn- 
Ke. AnnBO AonycKaeTM cppyKTbi, m cneunn, m Me^accy (nepHyio 
naTOKy). B 6e^brni?icKne nuueHUHHbie copTa nacTO AoSaB^^iOT 
ceivieHa KopnaHApa m ueAPy anenbCMHa. K 6e/ibrnMCKMM xe 
jiaivi6MKaM npuMeiiiMBaiOT bmluhio (nonynaeTCfl kpmk) m/ih Ma- 
jiHHy (cppaivi6ya3). A TaK Ha3biBaeMbie KpacpTOBbie nuBOBapw, 
to ecTb B/iaAenbu,bi He6o/ibiiiMx m MHorAa SKcnepnivieHTa/ibHbix 
npon3BOACTB, ncnojib3yiOT eme 6o/iee pa3HOo6pa3Hbie ao- 
6aBKM — ot BOAopoc/ieii ao opexoB. 

Heo6biHHbie bmckm 

To^bKo ABa BMAa ajiKoro/ia nbiTaioTca conepHMnaTb c bmhom no 

3HaHMMOCTM M CTOMMOCTH — 3T0 KOHbflK M BMCKM. BMCKM — n^OA 

M3o6peTaTe/ibHOCTM ne^oBeKa, o6teAMHMBiiiMM b ce6eTpn Bax- 
HbieTexHonorMM. Bo-nepBbix, sto npoAy^T 6poxeHM?i 3epHOBbix 
Ky/ibTyp. Bo-BTopbix, ero npoM3BOACTBO BK/iionaeT npou,ecc 

AMCTM/inSIUMM. B-TpeTbMX, 3aKJ1IOHMTe/lbHblM 3Tan npOM3BOACTBa 

— KynaxMpoBaHkie, to ecTb cMeiueHMe a/iKoron?i pa3Horo B03- 
pacTa m Tuna, pj\n BMHa AOBO/ibHO peAKaa npou,eAypa. 

A^is AerycTaTopa ueHHo, hto apoivtaTMHecKHM npocpM^b bm- 
ckm coBepiueHHo He TaKOB, KaK y BMHa, m caMM apoiviaTbi bmckm 
oneHb pa3Hoo6pa3Hbi. HaM6onee MHTepecHbie He BCTpenaioTcsi 
hm b BMHe, hm b ApyrMx npoAyKTax. ripaBAa, KpenKMM anKoro/ib 
THxe/iee AerycTMpoBaTb — BbicoKoe coAepxaHMe cnMpTa pa3- 
ApaxaeT c/iM3MCTyioHocaM pTa, aco6cTBeHHbiM3anax3TaHo/ia 

M APyrMX CnMpTOB M COeAHHeHMM (TaK Ha3blBaeMblX CMByiilHblX 

Macen) 3a6MBaeT APyrMe apoiviaTbi. Ho Mrpa ctomt CBen. B 
KpenKOM anKoro/ie mh Moxeivi HaMTM TaKMe HioaHCbi, kotophx 
He BCTpeTMM b BMHe, a ec/iM m BCTpeTMM, to He o6paAyeMca; b 
apoiviaTe xe bmckm ohm Bno/iHe yiviecTHbi. 
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CaMbitf apKnti npniviep — woT/iaHACKMe bmckm c ocTpoBa 
Afina (m eme M3 LuoT/iaHACKoro ropoaa KsMnSe/iTayHa). 3tm 
bmckm naxHyT Becbivia Heo6biHHO — Knp30BbiMM canoraMM w 

aHTMCenTMKOM MeflHUMHCKMX 6MHTOB, TOpCpOM M MOflOM. TopcJ) 

— maBHbiM bmhobhmk 3T0M raMMbi apoiviaTOB. Era MCn0^b3yK3T 
KaK Ton/iMBO A/in cyniKu co/iOAa, aa v\ Boaa, M3 kotopom p,e- 
ziaiOT cyc.no, MHoraa HMeeT TopcpHHOM 3anax. C xnMnnecKOM 

TOHKH 3peHM3 3TO apOMaTbl CpeHOJlOB. ECJIM MX KOHUGHTpaLJUfl 

He npeBbiiuaeT 2 — 3 ppm (nacTeti Ha mh/i/ihoh), to cpeHO/ibHbie 

apOMaTbl nOHTM He npOHB/lfllOTCH, HO BMCKM-peKOPACMeHbl c 

ocTpoBa Afi/ia coAepxaT 6onee 100 ppm. BaxHa, 6e3ycnoBHO, 
He TO/ibKO o6inan KOHu,eHTpau,MH, ho m coflepxaHkie KOHKpeT- 

HblX CpeHOJlbHblX COeflUHeHMM, KOTOpblX OSHapyxeHO nOHTU 

Tpn aecflTKa. OneHb BaxHbi caM qbeHO/i, a TaKxe Tpn M30Mepa 
Kpe30/ia, KOTopue bxoaht b cocTaB Kpeo30Ta (3anax nponnTKM 
A/ia uina/i w aHTMceriTMKOB). flpyroPi cpeHO/i, rBa^KO/i, — sto 
apoiviaT KonneHOCTeM, 6eK0Ha m AbiMa. TBanKO/i coflepxnTcn 
TaKxe b «xnflKOM flbiivie», ecTecTBeHHbix KonneHOcrax, a eme oh 
bhocmt BK/iaa b apoiviaT Kocpe. ApoiviaT jieMKon/iacTbipa v\ APyr^e 
noflo6Hbie MeflnunHCKne hoth — CKopee Bcero, 3aBMCHT ot 
4-3TM/icpeH0/ia v\ 4-3TM.nrBaflK0.na. 3tm BeinecTBa co cnopHbiM 
apoiviaTOM HaM yxe BCTpena/incb b BHHe n nuBe; ohm co3AatOT 
3anaxn b flnana30He ot itpmhthmx b hm3kom KOHu,eHTpau,MM — 
cneuuti w flbiMa ao CKopee Henpn^THbix b bwcokhx — CTOM/ia, 
zieCiKon/iacTbipn, i~iothom jioniaflM. 




Mbi onepupyeM TepMUHaMM «Topcp», «Knp30Bbie canorn», 

«JieMKOnTiaCTbipb», «MOfl», HO OflMHaKOBO JIM Mbl MX nOHMMaeM, 

Hanpniviep, c aBTopaMn aHrjioa3biHHbix CTaTefi (nivieHHO Ha 
3tom «3biKe name Bcero ny6jTMKyK5TCfl CTaTbM npo bmckm)? Ilo- 
xanyfi, He Bee noMHfiT 3anax T/ierainero Topcpa. A MHorne sw\ 
6pi/iTaHUbi HKDxa/iM Knp30Bbie canorM? Tewi 6o/iee hto apoiviaT, 
KOTopbiPi npnnncbiBaiOT Knp3e, — Ha caMOM p,ene 3anax BaKCbi 
m ryTa/inHa. TaK mjim MHane, b caivio6biTHOCTM stum ™naM bmckm 
He OTKaxeiub. 



n BaxHbie MoneKy/ibi, KOTopue nonaAaiOT b bmckm noc/ie koh- 
TaKTa c flySowi. IIommmo 3BreH0.na, sto BaHM/iMH m pa3/iMHHbie 
jiaKTOHbi (y oflHoro M3 hmx flaxe Ha3BaHMe cooTBeTCTBytomee 
— bmckm -ziaKTOH). Bo3moxho, eme 6o/ibiiiee 3HaneHMe MMeiOT 

COp6MpyK)IHMe CBOMCTBa o6oxxeHHOM APeBeCMHbl — b bmckm 

3a Bpeivm BbiflepxKM CHMxaeTCd ko/imhoctbo ajibflerMAOB m 
BbiciuMx cnMpTOB. A eme bmckm nacTO BbiflepxMBaiOT b 6oHKax 
M3-noA APyroro a/iKoro/ifl, HanpMMep m3-i~ioa xepeca, m sto 
AonoTiHMTejibHO o6oraiAaeT apoMaTMnecKyio na/iMTpy. 




npo6jneMy AerycTau,MM KpenKMx cnMpTHbix HanMTKOB peiiia- 

K)T npOCTO: B HMX A06aBTIflK)T BOAy. 3HaTOKM roBop^T, hto npM 
3T0M paCKpblBaiOTCa apOMaTbl, a XMMMKM nOATBepXAaiOT 3TOT 

scpcpeKT m npeA-naraiOT ero o6tdCHeHMe. npM Ao6aBJieHMM He- 

60TlbLUOrO KOJIMHeCTBa BOAbl B BMCKM paCKpblBaiOTCfl OAHM apO- 
MaTbl m 3aKpbiBaK)TCH APyrMe 3a cneT AByx npoTMBononoxHbix 

npOU,eCCOB. fl/IMHHbie MO/ieKyjlbl C/IOXHblX SCpMpOB, BblCLUMX 

cnMpTOB m a/ibAerMAOB nnoxo pacTBopaiOTca b BOAe, nosTOiviy 
npM Aono/iHMTe/ibHOM Ao6aBTieHMM BOAbi nacTb mx cpopwiMpyeT 
arperaTbi b BMAe MMue/i/i. Mx He bmaho, bmckm ocTaeTC^ npo- 
3panHbiM, ho MoneKy/ibi 6o/ibiue He nonaAaiOT b B03AyiJJHyio 
cpa3y — BeAbOHM CBH3aHbi, a3HanMT, HeynacTByiOT m b apoiviaTe. 
KcTaTM, MMeHHO 3tm BeiAecTBa Mbi CKopee omyiAaeM KaK He- 
npMRTHbie, nocKO/ibKy ohm HanoMMHaiOT3anaxM Mbma, Macna m 

TpaBbl. C APyrOM CTOpOHbl, npM A06aB/ieHMM BOAbl BblCB060X- 

AaiOTCfl 6onee KopoTKMe apoMaTMnecKMe MoneKynu, KOTopue 
AO 3Toro 6bmM CBa3aHbi. Tbkmm o6pa30M, noTpe6MTe^b bhocmt 
cbom BK/iaA b AnnHHyio uenoHKy cpopMMpoBaHMa apoMaTa, koto- 
pyio Hana^M npoM3BOAMTe/iM cojnoAa, AncTMn/iHTopbi, MacTepa 

60HKOBOM BblAepXKM M KynaxMCTbi. 

Okm HyB B3r/ifiAOM Becb npouecc, mu bmamm, Karae HeBe- 

pOflTHOe MHOXeCTBO XMMMHeCKMX peaKUMM npOMCXOAMT Ha 
KaXAOM CT3AMM npOM3BOACTBa M KaKOe KO/lMHeCTBO apOMaTHblX 

npoAyKTOB o6pa3yeTca. BepoaTHO, He6yAeTnpeyBe/iMHeHMeM 
yTBepxAaTb, hto M3roTOB/ieHMe 3epHOBoro ajiKorona, TOHHee, 
HenoBTopMMoro 3anaxa KaxAoro M3 ero coptob — caMbiM c/iox- 
HbiM npouecc b nMLAeBOM npoMbim/ieHHOCTM. 



EOHKa II BOfla TOR© BHOCSIT CBOM BKJiafl 

flpyroM BaxHeMLUMM cpeHo/i — 3BreHo^, MMeioiAnPi apoMaT 
TB03AHKM, — o6a3aH cbomm npoMcxoxAeHMeM BOBce HeTopcpy, 
a BaxHOMy 3Tany TexHonorMnecKoro npou,ecca. SBreHon npw- 
cyTCTByeT bo Bcex bmckm, BbiAepxaHHbix b 6oHKax, a 6oHKOBasi 
BbiAepxKa — He To/ibKO o6si3aTe^bHaii ctbama b npoM3BOACTBe 
bmckm (HeBbiAepxaHHoe bmckm peAKO KOMy cnynaeTcsi nMTb), ho 
m K/iioHeBOM qbaKTop, b/imakdiamm Ha pe3y^bTaT. 

M cHOBa npMxoAHTCii npM3HaTb, hto kopotko onMcaTb Bee 
npoMCxoA^iAee b npouecce BbiAepxKM c xnMMnecKOM tohkm 
3peHM!i HeB03MoxHo. TeM He MeHee HaAoynoMaHyTb npocTbie 



Hto eme mo*ho nonnTSTb o 3epHOBOM a/iKoro/ie 

Ce^MBepcTOBa M.B. neHHaa 6noTexHo^orn5i. «XuMMq n 
xn3Hb», 2005, N2 5. 

Whisky: Technology, Production and Marketing. Academic 
Press; 2003. 

Brewing: Science and Practice. Woodhead Publishing. 
2004. 
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My>KCKOH naw: 

63171 HA 

npecTape/ioro 

XMMMKa 

KaHflMflaTXMMMHeCKMX HayK 
A.C.CaflOBCKMM 

BpaTbJiM no no/iy 

C/iOBOCOHeTaHne «MyxcKOM HaPi» nopox- 
AeHO peK/iaMOM. KoMy OHa aApecoBaHa, 
noHHTHO, a bot K3Kne npoO/ieMbi npeA- 
ziaraeT pemnTb? 

fle/lO B TOM, HTO aKTMBHOCTb MyXCKI/IX 

nonoBbix ropwiOHOB — aHflporeHOB — no 
Mepe CTapeHHd Myxni/m CHkixaeTca, a 
xeHCKnx — acTporeHOB — ycmiMBaeT- 
ch, to ecTb y xeHLu,MH Bee Hao6opoT. 
C/ieflCTBueM xe y Myxni/iH 0Ka3biBaiOTCfl 
M3MeHeHnsq b npeACTaTe/ibHOM xene3e 
(npocTaTe). 3tot HeSonbuioPi opraH o6b- 

eMOM 20 — 30 MJl BblTHHyTblM KO/lbUOM 

oxBaTbiBaeT BbixoA n3 MoneBoro ny3bipa, 
mjim ypeTpy, m Bbino/iHsieT BaxHeuuiyio 

(J)yHKU,HK) npM nOJlOBOM pa3MHOXeHMM. 

HeKOTopbie ypo/iorn Ha3biBaiOT ero «bto- 
pbiM MyxcKUM cepAueM». B mo/ioaoctm 
npo6/ieM c stum cepAueM noHTM He 
B03HMKaeT; ao copoKa /ieT Ao6poKane- 
CTBeHHasi onyxo/ib — aAeHOMa, OHa xe 
rnnepnjia3HH npocTaTbi, BCTpenaeTCH 
MeHee neM y 10% wiyxnuH. A p,anee 3a- 
6o/ieBaeMOCTb pacTeT no SKcnoHeHTe v\ 
nocne 75 neT AOCTuraeT 80%. Cro/ib xe 
CTpeMHTe/ibHO c B03pacTOM pacTeT na- 
CTOTa c/iynaeB paKa npeACTaTe/ibHOM xe- 
Jie3bi — ao 16% MyxHMH. TaKMM o6pa30M, 
BCTapocTM HopMa/ibHaa, He u3MeHeHHa?q 
TKaHb npocTaTbi — 6o/ibLuafl peAKOCTb. 
TeM He MeHee, ecni/i onyxojib neseniAKa, 

MOXHO npOXHTb BCK) XH3Hb, T3K H He y3- 

HaB o Hen. Oah3ko BpeMeHa MeHfliOTCH. 
B Poccmm c 1995 no 2005 toa npupocT 
3a6oneBaeMOCTM bashomom cocTaBn/i 
126%, a CMepTHOCTb ot paKa npocTaTbi 
yBe/ii/inmiacb Ha 63%. B o6iAeM, 3auHTe- 
pecoBaTbca peK/iaMOM nan ot «MyxcKOM 

60/ie3HN» eCTb KOMy. 

CxeMa MyxcKoro MonenonoBoro TpaKTa 

(PUC. 1 ) MOXeTBbl3BaTbyXHMHKOBaCCOI4M- 
3I4MK) C AGJlHTenbHOM BOPOHKOM, y KOTOPOM 

npocTaTa — KpaH. B mo/ioaoctm KpaH ot- 
KpbiBaeTC^ nonHOCTbio, noTOM ero cnen<a 
n/in CM/ibHO k/iuhmt ujih xe oh 3a6nBaeTca. 
ripn Anc6a/iaHce o6pa30BaHnq hobhx 
K/ieTOK (npo/incjjepauMM) i/i i/ix OTMi/ipaHua 
(anonT03a) npocTaTa yBe/ii/iHkiBaeTca b 
o6i.eMe. Ecrm onyxo/ib HanMHaeT nepe- 
AaB/iMBaTb ypeTpy, Mona 3acTanBaeTca, 
3to npoBOunpyeT poct KaMHeti m BeAeT k 




octphm BOcna/ieHM^M — u,MCTMTy n npo- 
CTaTMTy. yponor npw nepBOM nocemeHun 
nponniueT, noMMMO CTaHAapTHoro aHani/i- 
3a mohm, eiu,e v\ Shoxumuhbckhm aHann3 
KpoBi/i. nojiyMMB ero Ha pyKM, HenoAroTOB- 
neHHbM nauneHT MOxeT 3anaHi/iKOBaTb: y 
Hero HaLunn OHKOMapKep nCA, npocTa™- 
MecKuCi cnei4Mcf)MHecKHM aHTnreH! Oah3ko 
cpa3y OTnaMBaTbcn He ctomt. 

CTpaHHbIM ciirHa/i 

3tot He6onbiuoti 6enoK (TOHHee, rriHKo- 
npoTenH — aMMHOKMC/iOTHaa u,enoHKa c 
yrneBOAHbiM AOBecKOM) ynacTByeT b o6e- 
cneHeHMM cnepMaT030MAOB nuTaTe/ibHofi 
cpeAOM n pa3xnxeHnn 3HKyn(Tra, a™ nero 
oh n c6pacbiBaeTca no nporaiOM b mo- 
HencnycKaTe/ibHbiM KaHa/i. 3aneM oh no- 
naAaeT b KpoBb, He^CHO. Moxho 6bmo 6bi 
AyMaTb, HTO k CTapocTM ero coAepxaHi/ie 

AO/1XHO CHUXaTbCfl 3a HeHaAOSHOCTbK), 

aH HeT: oho Aa>Ke b HopMe pacTeT noHTM 
no SKcnoHeHTe. KaKMM opraHaM aApeco- 

B8H 3T0T CHTHa/1? IIOKa HeM3BeCTHO, 38T0 

6hoxmmmkm y3Ha/in, hto ero reHepnpyK)T 
TaKxe m TpaHccfiopMnpoBaHHbie paKOBbie 
K/ieTKH npocTaTbi. BejiOK no/iynnn Ha- 
3BaHne nCA, n b 1986 roAy YnpaB/ieHi/ie 



CLUA no KOHTpojiK) 3a npoAyKTaMM m 
jieKapcTBeHHbiMw npenapaTaMn (FDA) 
OAo6pu/ioero ncno^b30BaHne pj\n mohm- 
TopuHra 3a6o/ieBaHni/i paKOM npocTaTbi. 
Ho KorAa HaKonu/iucb CTaTucTUHecKne 
AaHHbie, BbmcHn/iocb, hto m3 CTa Myx- 
HMH, y KOTopbix HaxoAn/in noBbiiueHHoe 
coAepxaHne nCA, npuMepHO nepe3 20 
neT AnarH03 «paK npocTaTbi» no/iyHM/in 
BceroABoe. Bo3moxho, npunnHa «cnacT- 
jihbom» olumSkm b tom, hto k 2003 roAy b 
CLUA mhotmx TaKnx nai4neHTOB ycnenn 
npoonepupoBaTb. TaK nnn uHane, aHann3 
MM3epHbix KonnnecTB nCA (HaHorpaMMbi 

B MMJl/lUJlMTpe njia3Mbl) OTLiinM0OBajlM 

KaK h3ao m npuMeHnKDT Ann KJiMHunecKnx 
nccneAOBaHMM. 

riocKO/ibKy nCA reHepupyroT Bee K/ieTKH 
ani/iTejiMH npocTaTbi, 6o/ibHbie n 3Aopo- 
Bbie, ero coAepxaHne b kpobm nauneHTa 
nponopunoHanbHO pa3Mepy xene3bi, a 
npnpocT b o6iAeM c/iynae npn6/iM3MTe/ib- 
ho oneAyeT KMHeTMKe peaKunn nepBoro 
nopnAKa. B onpeAeneHHbix cuTyaunax 
MHqbopMaTMBeH He TonbKO ypoBeHb, ho 
n CKopocTb ero M3MeHeHnq. fl/in 3Toro 
y MeAHKOB ecTb TaKa^i xapaKTepucTi/iKa, 
KaK BpeMH yABoeHHfl coAepxaHn^ stoto 
6e/iKa, hto-to BpoAe nepnoAa no/iypac- 
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naaa b qbM3i/iKe. YpoBeHb I1CA mo>kgt 
KO/ie6aTbca b CTopoHy yBe/inneHMfi npi/i 
BOcnanHTenbHbix npoueccax v\nw nocne 
oScneAOBam/ifl, hto yni/iTbiBaeTCH npn 
Ha3HaneHMn BpeivieHu aHa/in3a. 

MTaK, KOHueHTpauMd nCA b kpobm — 
yKa3aTenb coctohhuh Kpaina Ha Hauiefi 
BopoHKe. CoaepxaHne Sojibnie 10 ht/m/i — 
TpeBO>KHbiM cnman, cepbe3Haa Heno/iaflKa, 
Tpe6yKDina!i BMeLuare/ibCTBa cneuna^MCTOB. 
Hi/ixe 3Toro npeflena — «cepan» o6/iacTb: 
n/ioxo, ho mo>kho caMOMy nonpoSoBaTb 
HTO-Hn6yflb Cfle/iaTb. HanpuMep, nonnTb 
KpenKoro «My>KCKoro» nan. 

MeaH-HaM — Myxcicafl Tpaea 

Bpan-cfinTOTepaneBT noAMocKOBHoro ca- 
HaTopnq, KaHflMflaT 6no/iornHecKnx HayK 
B.M.KocTepoB HacTOflTe/ibHo peroMeHAyeT 
nMTb KonopcKUM naM, ToecTbnaM M3 KMnpea: 
«rio npocfji/i/iaKTMHecKoPi v\ /iene6HOM cno- 
coShocth MyxcKOM 6o/ie3HM — npocTaTMTa 
m aAeHOMbi npocTaTbi eMy conepHHKOB 
HeT» (TaK b opurMHane). 3a to xe caivtoe 
Ha catiTe «MyxcKoii nBaH-4aPi» arn™pyeT 
AMpeKTop OOO «Cn6upcKasi K/ieTHaTKa» 
A.B.HepHMKOB. Ha pbiHOK ycuneHHO npo- 
ABuraroT «MBaH-HaM» H3 cfiepivieHTupoBaH- 
Horo Kkinpea, kotophm Mbi h Aa/ibLue 6yAeM 
Ha3biBaTb KonopcKUM, Aa6bi He nyTaTb c 
pacTeHkieM, KOTopoe b 6oTaHMHecKOM jih- 

1 

npedcmamejibuan xcejeia, pa3pacmancb, Mowem 
nepeKpurm deuwenue Mudmcmu e opeamimenodoBm 
Kpany e demmejibnou eopome. Aoee pa3pacmamu 
momho cydumb kuk no ypoerno codepoKanm npo- 
cmamuiecKoeo cneufKpmecKoeo amnueena (JICA) e 
Kpoeu, man u no epeMenuydeoeuuH em Komifinmpaufiu 
(IICAJIT) 




ncA 

Hr/ji 
10 



ncA 
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TepaType HMeHyeTca Kwnpei/i y3KO/incTbin, 
a b HapoAe — «nBaH-Han». KonopcKuPi naM 
OTJinnaeTCH OTOTBapa/iucTbeB Kkinpen, Ky- 
n^eHHbix, HanpHMep, BanTeKe, KaKnepHbiCi 
naPi ot 3eneHoro (cm. «Xhmmio v\ xn3Hb», 
2013, N 9 5): Bee 4>eHOJibHbie coeAMHeHun 

B HGM nO/lMMepM30Ba/lMCb H 0praHM3M0M 

ycBanBaK)Tca n/ioxo. 

PyCCKOH3blHHblM MHTGpHeT no/iOH caw- 

t3mm noAo6Horo coAepxaHi/m n/itoc 
MHoroHnc/ieHHbie nepenocTbi b couceTax 
n Ha cJjopyMax, nocB^meHHbix moahumho 
n caMoneneHUKD. TeKCTbi Bbi3biBatOT HeAO- 
Bepue c nepBbix xe c/iob — HanwHaiOTCfl 

OHM, IOK npaBM^O, C nOBeCTBOBaHMfl o 

c/iaBHOM, ^ereHAapHoti MHoroBeKOBoCi 
MCTopnn mckohho pyccKoro KonopcKoro 
nan. PaccHHTaHO noBecTBOBaHHe crapee 
Ha 6o^bHoro ronoBoi/i, a He npociaTOM: 

OHeBMAHO, HTO BCe 3TO nO/lHblfl B3AOP. 

Eiye no/iTopacTa nei Ha3aA BJiac™ Poc- 

CklMCKOM MMnepMM He TO/lbKO M3TOTOBH- 

Te/iePi KonopcKoro nan, ho m cSoplahkob 
Kunpea npecneAOBann itohth TaK xe, iok 
Tenepb 0CKH Pocchh 6opeTcn c o6opo- 
tom KOHon/in. Cxoactbo, 0AH3K0, cyry6o 
BHeujHee: KunpeM HapKOTunecKHMM cbom- 
CTBaMM He oS/iaAaex CTpornCi 3anpeT Ha 
6e3BpeAHbm TpaBAHOfi naM 6bm Bbi3B3H 

06UJMPH0M npaKTMKOM 0a/lbCMC}3MKai4MM 

o6biHHoro naq, npuHOCdLueM 6onbuuoM 
ypoH Ka3He. 

Be3onacHOCTb — ao cmx nop eAMH- 
CTBeHHoe TBepAO ycTaHOB/ieHHoe cbom- 
ctbo 3Toro cypporaTa, 3a ABa BeKa, hto 
n\opy\ nbtOT ero, cepbe3Hbix cnynaeB ot- 
paB/ieHMH He OTMeneHO. Oah3ko ao chx 
nop He M3BecTeH Aaxe TOHHbifi xnwiMHe- 
ckmm cocTaB KonopcKoro nan, kotophm 
ycTaHaB^MBaeTca noc/ie qbepMeHTaunn. 
OTcyTCTBue CBeAOHnw o ero neHe6HOw 

CnOC06HOCTM aAenTbl BOCnO^HSIIOT Bbl- 
MblCnaMM, KTOMyxeCHHTafl, HTO CBOMCTBa 

HannTKa noc/ie 0epMeHTaunn ocTaroTCn 
TaKHMn xe, KaK y CBexeco6paHHOfi Tpa- 
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PACCJ1 E AO BAH M E 



Bbl. Ec/in KocTepoB npn3biBa/i noBepMTb 
Ha CJIOBO, TO HepHMKOB 3aMacKnpoBa^ 
noAMeHy cbomctb KpacoHHO ocpopwi/ieH- 
Hofi noA6opKoi?i pe3KDMe M3 3apy6exHbix 
HayHHbix ny6/inKaunti o HeqbepivieHTM- 
poBaHHOM Kunpee. HaAO OTMeTHTb, oh 
oahh M3 HeMHorux, kto o6paiAaeTCfl 3a 
noAAepxKOM k HayKe, APyrwe nponaraH- 
aucth oSxoAdTca ccbi/iKaMM Ha HapoAHyro 

MyAPOCTb. 

Ha ceroAHd HeT hhk3khx ocHOBaHi/iM 
CHUTaTb KonopcKUM nati «MyxcKMM». Hto 
KacaeTCFi Kunpen, «3e/ieHoro KonopcKoro 

Hafl», TO OTBeT MOXeT 6blTb TaKMM: co- 

BpeivieHHbie HaynHbie 3HaHM« no3BonsiK)T 
jiMLLib b oSmvix nepTax o6"bflCHHTb, noneiviy 

3TO CpeACTBO MCnO/lb3yiOT B HapOAHOM 

MeAHUHHe npn MyxcKnx ypo^ornnecKHx 
3a6o/ieBaHnnx. npMBeAeivi pj\n npMMepa 
nponncb: «/J,Be-Tpn naMHbie/ioxKM TpaBbi 
Kunpen 3annTb 0,5 n KunaTKa, HacTO^Tb 
5 MHHyT, npoueAHTb n nHTb no CTaKaHy 
yTpoM HaTOiuaK w BenepoM 3a no/inaca ao 
CHa wriM 3 pa3a b AeHb no 150 m/i». 

Ue/ie6Hoe Hana/io Kunpen 

KaK ceroAHn ycTaHOBneHo, cpeAn no- 
nucfieHo/ioB, KOTopbiMM 6oraT KMnpePi, 

BblAe/lfleTCSI 6MO/IOrMHeCKOM aKTHBHO- 
CTbK) 3HOTeHH B. 3t0 rMAPO/IM3yeMblM 

3/i/iaroTaHMH, Ha3biBaeMbm TaK noTOMy, 
hto npn ruApo/iM3e AaeT 3/inaroByra 
KMCJioTy, cB!i3aHHyio b ero MoneKy/ie c 
r/iK)K03oti. OHOTenH B npeACTaB/iaioT 
TaKxe b BMAe AHMepa HeKoero moho- 

Mepa, KOTOpbIM, HaCKO/lbKO H3BeCTH0 

aBTopy, oTAe/ibHo He HaMAeH, ho cyLAe- 
CTByeT ero TpuMep — shotbhh A. fl/ia 
MHTepecyioLAnxcn npuBOAniv cjjopMy^bi 
(puc. 2). Eno/iori/iHecKasi aKTMBHocTb 
Tpniviepa Huxe, HeM y AHMepa. 

B coBeTCKoe BpeMsq 6bi/i co3AaH npoTn- 
BopaKOBbiM npenapaT xaHepo/i, coAepxa- 
lamm cppaKu,MK) no^ncjjeHonoB, BbiAensieMbix 
M3 UBeTOB Kunpee. (Y Kunpee y3KO/incToro 
ABa 6oTaHMHecKnx Ha3BaHnsi — Epilobium 
angustifolium w Chamerionangustifolium, 
«xaHepo^» npon3Benn ot BToporo.) Bce- 

POCCMMCKMM HHCTMTyT JieKapCTBeHHblX 

m apoMaTunecKux pacTeHMM (BMJ1AP) 
Aaxe Hana/i cneu,na/ibHo An" 3Toro Ky^b- 
TUBi/ipoBaTb KunpePi c 6enbiMM uBeTaMH. 
npenapaT BbinycKa/iu b BHAe boahoto 

paCTBOpa MHteKUMM. K/IMHMHeCKMX 

nccneAOBaHMM c npMeMOM BHyTpb skc- 
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Yxe e comom kohu/b nuw,eeapumejibHoio mparcma, 
e npnMou muiKe, d.viaiomamnu pauaiaiomca 
m M&HKue MOAercyjibi, cnocodmie ecocarmcn e rcpoeb: 
3MKoeym mcjiomy u ypojiummu 

TpaKTa mjim OTBapa Kunpea He npoBOAn/in. 

3H0TenH B M3ynana rpynna Ahhw Kmcc 
b BapaiaBCKOM mbamumhckom yHUBepcu- 
Teie. Ohm paSoTann c Kynbrypoi/i paKOBbix 
k/igtok npocTaTbi LNCaP v\ ycTaHOBM^n, 
hto AHMep Bbi3biBaeT y 3thx KneTOK anon- 
to3 — 3anporpaMMnpoBaHHyKD civiepTb, 
a 3HaHMT, nepcneKTMBeH KaK neKapcTBO. 
Boo6me 3hotghh B 06/iaAaeT npuB/ie- 

KaTe/lbHblM HaSopOM CBOMCTB, KOTOpbie 

Bbi3Ba/in nHTepec y mhothx ncc/ieAO- 
BaTenefi. Oah3ko kohkpgtho Haivi 3to 
MHoroo6pa3ne npoflBneHMM hh k neiviy, 
KonbCKopo penb magt TO/ibKO o npocTaie. 
MoneKyna AMMepa AcmonbHO Be/iwKa v\ 

He MO>KeT BCaCblBaTbCH B KpOBb H3 KMLLieH- 

HHKa. 51noHCKne yneHbie, Hanprnviep <t>y- 
pyKaBa Ecmko m3 y h m Be pc HTeTa MauyflMbi, 
HeAaBHO ncc/ieAOBa/in ero AeCicTBue Ha 
MbitueM c SKcnepnMeHTanbHO Bbi3BaHHbiM 
CHCTeMHbiM BocnaneHneM M03ra. Xhbot- 

Hbie, KOTOpblX nOHJlM BOAHbIM paCTBOpOM 

SHOTenHa B, nepeHOcmiM BocnaneHMe 
3aivieTHO nerne. no mhchhkd aBTopoB, 
no/ie3eH MbiiuaM Sun He caivi AMMep, a 
npoAyKTbi ero nepepa6oTKM KMweHHOM 
MMKpo0nopoCi, KOTopbie npeoAoneBann 
m Sapbep xe/iyAOHHO-KMLueHHoro TpaKTa, 
h reMaT03Huect)ajiMHecKMCi Sapbep. Yno- 
MHHyTbie Bbiaie no/ibCKne MccneAOBaTenM 
nocTaBn/in npocTotf SKcnepnivieHT, cmo- 
AejinpoBaB Haiu KnweHHUK b 6yKBanbHOM 
CMbic/ie in vitro. Ohm noMecTu/iu b npo- 
6npKy CBexMM Kan, OTo6paHHbiCi y cbiTbix 
wiyxHUH, AoSaBn/iM pacTBop SHOTenHa B 
n npocneAnnu 3a ncHe3HOBeHneM no- 
c/ieAHero. npoAyKTaivin MeTa6onn3Ma 

KMLUeHHOM MMKpo6MOTbl 6blJlM ypO/lHTMHbl 

c pa3/iMHHbiM coAepxaHneM OH-rpynn. 
3tm nojiwcfieHOJibi yxe BcacbiBatOTca b 
KpoBb, npaBAa, nx aHTupaKOBan aKTMB- 

HOCTb B KfieTOHHblX TecTax HMxe. 

nonynaeTCfl, HTOTepaneBTunecKuCi 30- 
<t>eKT ot BbinuToro HaraiAaK mjim Ha HOHb 
OTBapa KMnpea onpeAeriMTcn coBceM 



He 3/i/iaroTaHMHOM, a Tewi, hto ot Hero 
ocTaeTcn nocne bo3A6mctbmh mmkpo6ob. 
IIoboa BepHyTbcn k ypo/iMTMHaivi Haivi 
eme npeACTaBMTca. 3Aecb xe cneAyeT 

06paTMTb BHMMaHMe Ha TO, HTO C nO/IHOM 

onpeAe/ieHHOCTbio o neHe6Hbix cbom- 
CTBax npenapaTa moxho cyAMTb riMiub no 
np^MbiM, npaBM/ibHO cnnaHMpoBaHHbiM 

KJlMHl/lHeCKMM MCC/ieAOBaHMflM . 3KCTpa- 

normu,MH pe3y/ibTaTOB, nonyneHHbix Ha 

KJieTKaX MJIM nOAOnblTHblX XMBOTHblX, He 

BcerAa6biBaeT ycneixiHOM. ATiAaTeribHbix 
MeAMu,MHCKMx Mcc/ieAOBaHMM OTBapa 
jincTbeB m u,BeTOB KMnpea noKa He 6bmo. 

He naeivi eAMHbiM 

Kjny6HMKy, ivia/iMHy, rpeuKMe opexM m 
BMHa, BbiAepxaHHbie b AySoBbix SoHKax, 
TaKxe coBeTyroT npn 3a6oneBaHMax npo- 
CTaTbi. Mw xe BbiSepeivi rpaHaraBbiM cok m 
SKCTpaKT, xoth BMAHbie rpaHararapaneBTbi 
He ynoMMHaiOT mx npMMeHMTe/ibHO k Ha- 
llimm \\emM. HacaMOM xeAeneccoKOM m 
3KCTpaKTOM yxe npoBeAeHbi K/iMHunecKne 
McnbiTaHMa; ohm coAepxaT annaroTaHM- 

Hbl, C KOTOpbIMM B HailieM KMLUeHHMKe npO- 
MCXOAMTTOXe CaMOe, HTO M C3H0TCMH0M. 

HanHeivi c Tpex mcamumhckhx wccne- 
A0B3HMM. Oaho m3 hmx noKa3a/io OTPM- 
u,aTe/ibHbie pe3y/ibTaTbi, ho oho 6bi/io bu- 
nonHeHO Ha6o/ibHbixc™xe/ibiM MeTacTa- 
3MpyiOLAMM paKOM npocTaTbi («Journal of 
Cancer», 203, 4, 7, 597—605; doi: 10.7150/ 
jca.7123), a cpoK npMeivia coKa cocTaBM/i 
Bcero neTbipe HeAe/in. B nepBOM xe no 

BpeMeHM MCnblTaHMM, 3aKOHHMBUjeMCq 

k 2006 roAy, rpynna AnaHa llaHTyKa M3 
Ka/iMqbopHMMCKoro yHMBepcMTeTa b Jloc- 
AHA>Kenece noAo6pana Ao6poBoribu,eB, 
KOTopbiM paHeeyxeAena/iM onepauMK) no 
yAa/ieHMK) npocTaTbi v\nv\ paAMOTepannro. 
YnacTHMKM onbiTOB b TeneHMe 33 MecaueB 
nojiyna/iw npMMepHO no CTaKaHy rpaHa- 
TOBoro coKa exeAHeBHO. B pe3y/ibTaTe 



cpeAHMM no rpynne noKa3aTe/ibyABoeHMfl 
coAepxaHMfl nCA CTaTMCTMnecKM 3HanM- 
mo ynyHLUM/icn — c 15,6 ao 54,7 wiecfma. 
EiAe b oahom MccneAOBaHMM («Prostate 
Cancer and Prostatic Diseases*, 2013, 
16, 1,50— 55; doi: 10.1038/pcan. 2012.20) 
ynacTHMKaivi p,asanv\ rpaHaraBbiM SKCTpaKT 
b pa3/iMHHbix A03ax: oamh mjim tpm rpaivuvia 
b AeHb. 3a nojiroAa tot xe noKa3aTejib b 
o6eMx rpynnaxyBejiMHMJicn 6e3 noSoHHbix 

ABJieHMM. 

nojioxMTe/ibHbiM 3c|)0eKT HanMLj,o: Ha- 
noMHMM , hto yBejiMHeHi/ie noKa3aTejia 
yABoeHMn — sto CHMxeHMe ckopoctm 
npMpocTa npocTaTbi. Tenepb moxho pa3- 
6MpaTbcn m c AeMCTByKDiAMM HanariOM. 

nojiM(|)eHOJibi rpaHaTOBoro coKa Ha 70% 
CBH3aHbi b M30Mepbi nyHMKajiarwHa (naT. 
Punica — rpaHaTOBoe AepeBo), b nojiyjiM- 
Tpe coKa KOJiMnecTBO sraro sjuiaroTaHMHa 
npeBbiiuaeTOAMH rpaMM. B TaKOM xe o6"b- 
ervie OTBapa KMnpen (1 CTOJiOBan noxKa 
TpaBbi) coAepxMTcn okojio 0,3 r SHOTeMHa 
B, b KonopcKOM nae nocne qbepivieHTMpo- 
BaHMA oh, oneBMAHO, ocTaHeTcn pa3Be 
hto b npMMecnx. B Haiueivi xenyAOHHO-KM- 
ujeHHOM TpaKTe c annaroTaHMHaMM iviano 
hto npoM30MAeT, noKa ohm He AOCTMmyT 
ToncTOM kmllikm. HoTawi nyHMKanarMH, KaK 
m SHOTeMH B, CTaHeT pa3pyiuaTbcn noA 
AeMCTBMeM MMKpoopraHM3MOB. Caivia 
annaroBaa KMcnoTa nnoxo BcacbiBaeTca 
b KpoBb. 06pa3yK5iAMecn nocneAOBa- 
TenbHO m napannenbHO c Hen yponMTMHbi 
b ochobhom nepexoAiT b rniOKypoHMAbi — 
npocTbieacfiMpbi rniOKypoHOBOM KMcnoTbi. 

B kpobm npMcyTCTByiOT npoM3BO- 
AHbie yponMTMHbi A m C, b Mone — Am 

B. ripOTMBOpaKOBa^ aKTMBHOCTb pa3HblX 

yponMTMHOB OTnMnaeTC^, ho Ann nepBoro 
3HaKOMCTBa sto He TaK yx BaxHO. Bax- 
ho APyroe. BbmcHaeTcn, hto He TonbKO 
CKopocTb, ho m cocTaB npoAyKTOB nepe- 
pa6oTKM annaroTaHMHa y pa3Hbix Ao6po- 
Bonbu,eB HeoAMHaKOBbi. fleno b KMiueHHOM 
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MMKpo6noTe, a OHa b npaMoPi KnuiKe m 
He nonyBCTByeT, BbinuT nw cok jim6o ot- 
Bap HaTOinaK n/in nepefl chom. BbixoAMT, 
npexAe neM noKynaTb rpaHaTOBbM cok 
M/iM co6npaTb b none KunpePi, HyxHO 
C03flaTb y ce6n xopowyto MHKpocfxnopy. 
Ho KaKyro v\ KaK? OTBeTa Ha stot Bonpoc 
noKa HeT. 3aio no^B/meTca noA03peHne, 

HTO CXOflHOrO OCtJCfjeKTa MOXHO A06l/ITbCfl 

n c noMOinbio caMbix npuBbiHHbix npo- 
ayKTOB. Hanpniviep, 3HaMeHMToro CBoei/i 
ue;ie6HOM cm/iom 3ejieHoro nan. 

ripocTO naw 

3e/ieHbiM naPi h SKCTpaKT 1/13 Hero noA 
Ha3BaHneM «Polyphenon E» yxe npoui.ni/i 

K/lHHMHeCKHe MCC/ieflOBaHMfl Ha 60JlbHblX 

paKOM npocTaTbi. Oaho M3 HeAaBHux 
(«Cancer Prevention Research", 2011, 
5, 2, 290-298; doi:10. 1158/1940-6207. 
CAPR-11 -0306) 6bi/io npoBeAeHO Ha 
6onbHbix, KOTopbiM npeACToa/ia onepa- 
una: nx pa3Ae/innn Ha ABe rpynnbi no 24 
nenoBeKa. YnacTHUKn onbiTOB b TeneHwe 
3 — 6 HeAe/ib no/iynanw exeAHeBHo 3a 3a- 
BTpaKOM n/iai4e6o (KOHTpo/ibHaa rpynna) 
hjih no neTbipe Kancy/ibi 3KCTpaKTa nasi. 
OAHa Kancyna coAepxana 200 Mr Hai/i- 
6o/iee aKTMBHoro nonncfieHona 3eneHoro 
nan — 3nura/inoKaTexnH-3-ra/i/iaTa (b 
aHrnuMCKOM a66peBuaType EGCG), TaK 
hto AHeBHaa A03a 6bma 3KBHBa/ieHTHa 
12 — 16 naiiiKaM 6ecKocj3enHOBoro nan. 
no MHoruM noKa3aTe/isiM pe3y/ibTaTbi 

6blJlM HBHO nOnOXMTe/lbHblMM, HO CTaTH- 

CTMHecKM He 3HaHMMbiMn. HTo6bi cTporo 
o6ocHOBaTb BbiBOAbi, noTpeSoBanacb 6bi 
rpynna b 5 — 10 pa3 6o/ibiue. 

Oah3ko npeAiuecTByioLAee ncc/ieAO- 
BaHue («Cancer Prevention Research", 
MKDHb 2009 roAa; doi:10. 1158/1940— 
6207.CAPR-08-0167), Bbino/iHeHHoe 
noHTM BTaKMxxeyc/ioBMflx, 6bmo Bno/iHe 
ycneiiiHbiM. Yqa/iocb Ao6uTbcsi Aaxe no- 
HMxeHMSi nCA. YcneiuHbiM OKa3anocb v\ 
ncnbiTaHMe Ha 6o/ibHbix b npeApaKOBOM 
coctosihmm («Cancer Research", 2006, 
66, 2, 1234—1240). B onbiTHOti rpynne 
(30 nenoBeK), no/iynaBLueM no Tpw Kan- 
cy/ibi oKCTpaKTa b AeHb, nepe3 toa paK 
6bm o6HapyxeH numb y oahoto ynacTHM- 
Ka (3%). B KOHTpo/ibHOM xe Heonna3M!i 
nepepoc/ia b paK npocTaTbi y p,bbs\i\a 
nenoBeK (30%). riauueHTOB, nonynaBLunx 
OKCTpaKT 3e/ieHoro nan, nepe3 ABa roAa 
o6cneAOBa/in noBTopHo. Mx cocTosiHue 
He M3MeHnnocb. 

OAHaKo He Bee ncnbuaHMfl 6bmn cranb 
ycneiiiHbiMH. rpynna 6anbHbix c Kap- 
Umhomom npocTaTbi H3 42 ne/ioBeK, He 
noAAaroiAeMCfi ropMOHa/ibHoti xMMMOTe- 
pannM, nonynana LuecTb rpawiM 3KCTpaKTa 
3eneHoro nasi b AeHb w HaxoAn/iacb noA 
Ha6/iK)AeHueM Mecau («Cancer», 2003, 
97,6,1442— 1446). YpoBeHbnCA CHM3M/1- 

Cfl He3HaHHTe/lbHO, y HeKOTOpblX 60/lbHblX 

6bina oTMeneHa oTpi/maTe/ibHan peaKi_u/ifl 



Ha npnewi nan. 3KcnepnMeHT npeKpa™/ii/i 
KaK HeyAaBiuMMca. HeyAanHO 33kohhm- 
Jincb nccneAOBaHMd 2005 roAa b rpynne 

H3 19 60/lbHblX C B03BpaTHblM rOpMOHO- 

3aBHCHMblM paKOM npocTaTbi. 

Bhaho, HTOxopoiune pe3ynbTaTbi nony- 
natOTca Ha paHHHx CTaAwax 3a6o/ieBaHni7i 
hjim Aaxe Ha 3Tane npoc^M/iaKTHKM. no- 
noxnTe/ibHbiM sctxjjeKT no/iyneH TaKxe 
m c aAeHOMOti npocTaTbi, npaBAa, He Ha 
huctom 4ae: rpynna E.B.KynbsaBeHM M3 
HUM ypo^orMM npoBOAM^a KnuHnnecKne 
i/icnbuaHnn npenapaTa «MHAnra^» («3cJ>- 
ct>eKTMBHaa cfiapMaKOTepannfl b ypo/io- 
rnn», 2009, N 9 1). 3to 6no^ornHecKM 
aKTMBHaa AoBaBKa; ee Kancynbi coAepxaT 

SKCTpaKTbl KanyCTbl pa3HblX BHAOB, B 
TOM HMCJie 6pOKKO^M (90 MT, MHAOTI-3- 

Kap6nHO/i) w nan (15 Mr, EGCG). Tpynna 
M3 31 nau,neHTa b B03pacTe ot 51 ao 75 
neTC aAeHOMOti npocraTbi Ha npoTOxeHnn 
neTbipex MecsmeB exeAHeBHo nonyna/ia 
no neTbipe Kancy^bi «MHAnrana», hto b 
nepecneTe Ha EGCG cooTBeTCTBOBa^o 
Bcero OAHOM-AByM naiuKaM 3eneHoro 
naa. TeM He MeHee no BceM noKa3aTenqM 
Kypc /leneHwa npouje/i oneHb ycneaiHO. 

OrpaHMHMMC^ /lMLUb CpeAHUMM 3HaneHn- 

amm I1CA no rpynne (hv/mi\): HananbHuPi 
2,1 ±0,9, nepe3 Asa Mec^ua 1 ,9 ± 0,8 m 
KOHeHHbIM 1 ,6 ± 0,5. 

ripw neneHMM naeivi m MUKpo6noTa 
AOCTaB/ineT MeHbiue npo6/ieM. 3e/ie- 
HbiM naCi 6oraT HH3KOMO/ieKynapHbiMM 
noriHqbeHonaMM, t3kmmh, KaK EGCG, 
annra^^OKaTexnH EGC m nponne. Ohm 
HanMHaKDT BcacbiBaTbCFi b KpoBb yxe B 

TOHKOM KULLieHHMKe. KOHeHHO, OHH TOXe 

noABepraraTCd MeTa6ojin3My no o6e 
CTopoHbi 6apbepa xenyAOHHO-KnuueHHoro 
TpaKTa. Oah3ko b onbiTax Ha Mbiiuax m Ha 
jiioa^x ycTaHOB/ieHO, hto TaKne no^n- 

CjjeHO/lbl npOHUKatOT B TKaHH npocTaTbi M 

yaepxuBaiOTCfl TaM. I1pn 4>epMeHTnpo- 
BaHHM nan EGCG m EGC npeBpaiuaroTC^ 
b AHMep Teacf)/iaBMH, kotophm b OTTinnne 

OT SHOTeMHa B TOXe npOHMKaeT B KpOBb. 

B TKaHe npocTaTbi era HaKan^MBaeTca 
Aaxe 6onbiiie, neivi MOHOMepoB. TeacJ)na- 

BHH B MOAe/lbHblX MCC/ieAOBaHM^X TaKxe 

npoflBM^ aHTHKaHueporeHHbie CBOMCTBa, 
ho otktihk npocTaTbi Ha nepHbiCi naCi H3- 
ynaroT Ma/io: Ha K/ieTOHHOM ypoBHe n Ha 
xMBOTHbix npeMMyiuecTBeHHO pa6oTaK3T c 
EGCG. Oah3ko m 6e3 3Toro «cho: ecnu BaM 
3a 50, aypoBeHbllCAeme He 10 ht/mti, to 
caivioe Bpeivifl nonbiTaTbcn M3MeHMTb BKy- 
ch m nepeCiTM Ha 3e/ieHbiM naw b xopownx 
A03ax. BecKOc()enHOBbie SKCTpaKTbi nan m 
BAflbi b oStaBfieHHyKD TeMy He bxoaht, o 
hux n He TOBOPHM. 

ripMHI^lin fleMCTBMJl 

MHTepec 4>apMaKorH03i/m u cJjmtoxm- 
mmm k o6biKHOBeHHOMy Haio no6yxAaeT 

3aAyMaTbC?1 O TOM, KaK HMeHHO Bee 

nepeHMC/ieHHbie BeiAecTBa npensiTCTByioT 




PACC/IEflOBAHME 



pa3BMTMK) paKa. no cyTn, no^ncfieHonbi 
nasi — 3to cfiMToaHAporeHbi. Ha3BaHne 
aHa/ioruHHO TOMy, hto a3ho mx npoTUBO- 

nOJIOXHOCTilM — Cf)MT03CTp0reHaM, KOTO- 

pbiMM 6oraTa, HanpuMep, coa. Te u Apyrwe 
— BeiuecTBa, no CTpoeHMio 6/iM3Kne k 
nonoBbiM ropMOHaM m b onpeAe/ieHHbix 
c/iynaax npoflBnaroiAMe cxoAHyra 6uo- 
aKTMBHocTb. y CflMTOaHAPOreHOB, KaK u y 
c))MT03CTporeHOB, M36npaTenbH0CTb Aa- 
neKa ot 100%, TaK hto ohh y MyxHMH MoryT 
B03AeMCTBOBaTb KaK Ha aHAporeHHbie 
(AR), TaK m Ha scTporeHHbie (ERa h ERB) 
6enKM-peu,enTopbi. B npocTaTy ropMOHbi 
nonaAaioT c KpoBbio, 3a MCKntoHeHneM 
AuruApoTecTocTepoHa (DHT). noaneAHi/iM 
o6pa3yeTcsi 3Aecbxe, BHyTpu K/ieTOK, M3 
TecTocTepoHa (T) c ynacTMeM cjjepMeHTa 
5a-peAyKTa3bi, KOTopaa MMeeT ABe M30- 
cjjopMbi 5a-R1 u 5a-R2. B npucyTCTBMM 
Apyroro 0epMeHTa, apoMaTa3bi, TecTO- 
CTepoH npeBpaiAaeTca b 3CTpaAno^ (E). 
TopMOHbi B3anMOAeMCTByioT c peuen- 
TopaMn, KOMnneKc ropMOH-peu,enTop 
nepeHOCMTca b siapo m CTMMy/inpyeT 
TpaHCKpnni4Mio ue/ieBbix reHOB. 

riOCKO/lbKy 3TOT 3Tan XpeCTOMaTMMHbIM, 

oh He pacnncaH Ha noAroTOB/ieHHOM aB- 
topom cxeMe (pmc. 3), KOTopaa KTOMy xe 
OTpaxaeT/iMiiib6noxMMMHecKyK) KapTHHy 
b oTpbiBe ot 4)M3Monornn. 3Aecb cBeAeHbi 
BoeAHHO peuenTopbi m cjjepMeHTbi, co- 
AepxaiAneca b pa3Hbix K/ieTKax npocTaTbi: 
CTpoMe (ERa, apoMaTa3a), 3nnTennn anM- 
Ka/ibHOM (AR, ER6) w 6a3a/ibHOM (5a-R, 
ER8). KneTKM nocneAHero Tuna n MoryT 
nepepoxAaTbcn b paKOBbie. Ochobhom 
BKnaA b npo^ncfjepauMK) bhocat napw 
DHT+AR h ERa+E, a b anonT03 — ER8+E. 
HapyiiieHwe 6anaHca «npnxoA/yxoA» b 
nonb3y nepBoro npuBOAUT k naTo^ornn. 

O cbsi3m 3a6o/ieBaHHM npocTaTbi c 
ropMOHanbHbiM CTaTycoM opraHM3Ma ao- 
raAbiBa/iucb a3bho: BnepBbie ycneiuHyro 
TepanMK) paKa npocTaTbi npoBe^n b 1941 
roAy- TorAa KaHaAeu, Hap/ib3 XarruHc, 
pa6oTasi b HnKarcKOM yHMBepcuTeTe, 
noMMMO xnpyprnHecKoro yAa/ieHna 
xene3bi, CTan npHMeH^Tb «xnMMHecKyio 
KacTpau,MK)», ncnonb3ysi Ana 3Toro cnHTe- 

TMHeCKMM SCTpOreH AH3TM^CTM/l6eCTpOn . 

B 1966 roAy oh nanyHi/i/i Ho6e/ieBCKyK) 
npeMnio «3a OTKpbiTi/m, KacaioiAMeca 
ropMOHanbHoro neneHMsi paKa npeACTa- 
Te/ibHoPi xe/ie3bi». AM3TM^CTMn6ecTpo/i 
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PACCJIEflOBAHME 



noflaB/iaeTy My>K4MH CMHTe3TecTOCTepo- 
Ha, n pa3MHO>KeHne KneTOK npodaTbi 3a- 
Mep/meTcn (Ha cxeivie pa30MKHyT BepxHMM 
3aMOK). noTOM Hani/in 6o/iee maAflmne 
cpeflCTBa TaKOM 6/iOKaAbi: noHHTHO, hto 
ntoOoe BMemaTeribCTBO b 06/iacTb rop- 
MOHa/ibHoro pery/ii/ipoBaHMH HpeBara He- 

npMHTHOCTflMM, OC06eHHO TaKOe MOLUHOe. 

Hepe3 neTbipe flecaTM^eTMq nocne 
XarrnHca 6bm cae/iaH eme oahh BaxHbiPi 
mar. 3tomy noMorMHTepec, npoHB/ieHHbiPi 
k peflKOMy 3a6oneBaHMKD xi/iTe/ien aomh- 
HHKatHCKOM aepeBHM, rfl6 npuMepHO 2% 

Ma/lbHMKOB pOXfla^OCb C BHeLUHMMM XeH- 
CKHMM nO/lOBblMH OpraHaMM. 3TO 6bl/l T3K 

Ha3biBaeMbiM zioxHbiM repiviac|)poAHTH3M: 
k 12 roaaivi nepBMHHbie nonoBbie npn3HaKn 
MeHa^MCb Ha MyxcKMe, ho npocTaia Ha 

BCKD XM3Hb OCTaBajiaCb Ma/lGHbKOM. 3aTO 

OHa HMKoraa He 6o/ie/ia, BCTyn/ieHHe b 
no/iOByio 3pe/iocTb y ee o6nap,sreneV\ He 
conpoBOXAanocb noHB/ieHweM yrpeti, 
a noTOM ohm n He Jibice/in. flxy/iwaHHa 
MMnepaTO-MaKrMH^n b 1974 roAy Bbi- 
acHi/ina, hto 6one3Hb 6buia cneflCTBueM 

MyTau,nn, npHBOflUBLLieM K flecj)MUMTy 

5a-peAyKTa3bi. 

B KOMnaHMH «MepK», M3BeCTHOU BCeM 

xnMHKaM no nocTaBKe peaKTMBOB, Hani/in 
coeflUHeHnq, 6/iOKnpyioinne 5a-R2, to 
ecTb BOcnpon3BOflqmne cnTyan.wo npn 
6o/ie3HM «neHnc k 12» (Ha cxervie pa30M- 
KHyTHM>KHMti3aMOK). B 1992 rofly ee npe- 
napaTct>MHacTepnfl6bm OAo6peH FDAann 
neHeHi/m aAeHOMbi, a b 1997 roAy v\ nnn 
neneniAn o6/ibiceHHfl no My>KCKOMy Tuny, 
no CTpyKType oh cxoaeH co CTepoi/iAHbi- 
mh ropMOHaMH. yxe HaMfleHO cpeflCTBO 
npoTMB o6enx M3oqbopM qbepivieHTa, ho 
n cetiHac qbuHacrrepuA bxoaut b nepByio 
jihhmkd npenapaTOB npn aaeHOMe. MHrn- 
6nTopbi apoMaTa3bi cyniecTBytOT, oflHaKO 
npw 3a6oneBaHnn npocTaTbi mx npHMeHa- 
kdt MHoro pexe, newi npi/i paKe mo/iohhom 
xe/ie3bi — aHTMCHMMeTpuHHoro ropivio- 
H03aBncnMoro 3a6o^eBaHMfl. 

y ocHOBHbix no^McJjeHO/iOB 3e/ieHoro nan 
(KaK M ypO/lMTMHOB) MeHbwe CTpy KTy p H o ro 
CXOflCTBa C nO/lOBblMM ropMOHawiM, neM 
y 0MHacTepnfla. Teivi He MeHee pa3Hbie 
He3aBncwMbie i/iccneflOBaTe/in noATBepx- 
flaraT, hto EGCG xoth MHrn6npyeT 5a-pe- 
AyKTa3y cnaSo n HeBOcnpon3BOflnivio, 

3aTO OKa3blBaeTCfl npflMblM aHTarOHHCTOM 

aHflporeHHoro peuenrapa AR, hto npoaB- 
rmeTCH b CHuxeHMM aKTMBHOCTM nocneAHe- 



OH 




H OsiHacTepufl 



B eopMouajtbHou ptzyjinufm pocma npocmamu 
ytacmeyem mhoio nepcouaoiceu: Mywcme 
(o6o3HoneHM pom6ukomu) u weHcme (oewibi) 
lopMonu, ux penenmopu (fyuiypbi c eueMKcmu 
coomeemcmeeHHO e eude yzoMcoe u hmok), 
a maKMe (pepMeumbi. 
Jlempcmea u pacmumedbuue npenapamu 
Moiym deucmeoeamb m ueicomopbie m mix 
u meM caMbiM ypaenoeemueamb mum eecoe 

ro Ha CTaflHM TpaHCKpnnu,MM. KpoMe Toro, 
EGCG MHrn6npyeT apoMaTa3y. Bmammo, 
MMeHHo TaK, MsirKO, He \A3Mennn ropMO- 
Ha/ibHbiM cTaTyc, BceynoMSRHyTbie BCTaTbe 
pacTMTenbHbie BemecTBa m 0Ka3biBaK)T 
CBoe npocjjmnaKTMHecKoe AeticTBue, Kor- 
fla M3MeHeHH3 b npocTaTe eme He 3aLu.n1/1 
cnwLUKOM Aanera. 

3nnreHeTMHecKoe 
zieKapcTBO? 

MeAHKM, npwHacTHbie k pa3pa6oTKe n 
npoABnxeHMK3 npenapaTa «MHAnra/i», 
yTBepxAaiOT b CBoew CTaTbe (ccbi/iKy cm. 
BbiLue), hto «4)apMaKO/iorMHecKMe bo3- 
moxhoctm TopMOxeHMfl onyxo/ieBoro po- 
CTa nepe3 6noKaAy aHAPoreHHbix curHa- 
jiob KaK Ha ypoBHe OTAenoB ueHTpa/ibHOM 
HepBHOM cucTeivibi nocpeACTBOM pery/in- 
lihm npoAyKLLMM noTiOBbix ropiviOHOB (aro- 
HMCTbi roHaAOTponnHpn/in3MHr ropMOHa), 
TaK h Hanpaiviyio nyTeM 6noKMpoBaHnn 
CMHTe3a aHAPoreHOB b no/iOBbix xene3ax 
(cJ)HHacTepnA n AP- aHTMaHAPoreHHbie 
npenapaTbi) Ha ceroAHflLUHMii fleHb 
npaKTMnecKH ucnepnaHbi. flaTibHenujuM 
nporpeccTepanMM m npo0n/iaKTMKn paKa 
npocTaTbi ziexnT b o6nac™ K0M6nHau,nM 
aHTnaHAPoreHHbix npenapaTOB c hobwmh 
jieKapcTBeHHbiMM cpeACTBaMM, 6tiokm- 

PyKDLAHMH MHbie MexaHM3Mbl BblXMBaHMfl 
TpaHCCflOpMMpOBaHHblX K/ieTOK». 

«HHbie MexaHM3Mbi» nacTO onpep,enn- 
KDTcn anwreHOMOM. 06llimm «reHeTMHe- 
ckmm nopTpeT», to ecTb KOMn/ieKC reHOB, 
OTKnoHeHun b KOTopbix BCTpenaKDTCsi y 
60/ibHbix pa3HbiMn BHAaMn paKa npocTa- 




AKTHBauHn AeaKTMBauMfl FlpepbiBaHHe 



th, yxe ony6/iMKOBaH. nepcoHa/in3npo- 
BaHHan OHKOJiomsq renepb MOxeT ocho- 
BbiBaTbca HenocpeACTBeHHO Ha reHOMe 
nai4neHTa. Oah3ko 3a6o/ieBaHne MOxeT 
B03HMKHyTb w 6e3 noBpexAeHUA reHOB 

— b CMTyauuM, KorAa «xopoLune» reHbi 
OTK/iiOHeHbi, a«nnoxne»aKTMBHbi. Srayxe 
npeAMeTannreHeTMKn. BeponTHO, MMeH- 
ho M3-3a annreHeTnnecKHx acficjDeKTOB paK 
npocTaTbi Han6ojnee nacTO BCTpenaeTca 
b pa3BHTbix CTpaHax, a b CLUA — cpeAM 
nepHOKOXMx aiviepMKaHLLeB. Bo/iee Toro, 

HOBbie 3MMrpaHTbl M3 AcfipMKM H A3HM 

6biCTpo BK/iKDHatOTC^ b 3Ty nena^bHyKD 
CTaTucTHKy. ripocbinaiOTCsi reHbi, koto- 
pbie aKTHBHbi w y 6enoro Hace/ieHnsi, ho 
pa6oT3K)T ohm no-APyroMy. JlK)6onbiT- 
ho, hto Han6o/iee nacTO ncc^eAOBaHna 
npoBOA^T Ha 6eccMepTHOti Ky/ibType 
paKOBbix K^eTOK LNCaR tow caivioCi, hto 
ynoMMHanacb b Hanane CTaTbM . K/ieTKM — 
poAOHana/ibHHLibi stom Ky^bTypbi — 6bmn 
B3flTbi y 50-neTHero 6e^oro MyxHMHbi c 
MeTaCTa3MpyKDLAHM paKOM npocTaTbi B 
1977 roAy. Bo3moxho, ftn^ cneuna^MCTOB 
m 3Ta AeTanb cyiAecTBeHHa. 

y paKOBbix 60/ibHbix ynacTKM flHK, 
KOAnpyK)Lune rpynny 6e/iK0B, KOTopbie 
noAaBTiAKDT poct onyxoTiM, MeTn/inpoBa- 

Hbl, HTO npenflTCTByeT MX CHUTblBaHMK). 

CpeAM noTinc|3eHO^OB3ejieHoroHa!q EGCG 

— Han6o/iee aqbqbeKTMBHbiCi mh™6htop 
qbepivieHTa flHK-MeTn^TpaHCc))epa3bi, a 
3H3HHT, oh cnocoSeH npo6yxAaTb moti- 
Hauj,ne reHbi. He MCK/iKDHeHO, hto 60/iee 
TiiiaTe/ibHoe pacc^eAOBaHne AencTBuq 
sni/ira/i/iOKaTexuHOB no3BO/iMT co3AaTb 
3nnreHeTMHecKoe neKapcTBO npoTMB 
«MyxcKux 6o/ie3HeM». 
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MpiiHa 
rpaHOBCKan 

Owpivia pa3Meu4SLnacb b cu,enKe n3 AByx BaroHOB, pxaBeK)Lu,nx 
HaSypbixoTBpeivieHu pe/ibcax3a6poLueHHoroTyni/iHKa. BoKpyr 
nacTHbiM ceKTop, He6jiarononyHHbiM paPiOH c onyxwwvin ot 
6parn no/iycanneHcaiviM. BflaneKe noACBennBa^M He6o omn 
uempa ropoAa. 

B/iOHflMHOHKa b Kyne ajih npoBOAHHKOB, aKKypaTHO cnoxnB 
fleHbrn BxecrraHKy, BbiHyTyio 1/13 wKa4>a, cnpocn/ia: 

— Bbi yxe onpeAe/innncb c o6pa30M? PoK-3Be3Aa? Actpo- 
HaBT? KnHorepoPi? 

— A KOTOM MO>KHO? BOT T3KMM? — ft npOTHHy/l eM (J)OTO- 

KapTOHKy. 

fleByujKa KUBHy/ia, B3flna chmmok h CHOBa nane3/ia b wKacJ). 
Pbmacbflo^ro. napy pa3 M3 LUKacJ)aAOHOCHJincb3ByKi/i, cjiobho 
OHa TaM Ha Mawi/iHKe ApeBHefi MexaHnnecKofi nenarajia. Ha- 
KOHeu, BbiHbipHyna v\ npoTHHy/ia Ha ziaAOHM o6pbiBOK hmth c 
npnBH3aHHOM n/iacTMaccKOM: 

— HaAeBawTe. Cnepyi/ne 3a mhom. — H Bbiuina. 
dpaHHaa KOHCTpyKuna: nepHaa KopoHKa Ha BepxHuw icnbiK, 

ot Hee H30 pTa CBewnBaeTca To/icnaa HMTbcy3/iOM Ha kohub. ft 
orrmHy/icfl Ha ocTaB/iaeMyio 6e3 npucMOTpa xecrraHKy c A6Hb- 
raMM n nocneujun 3a6/iOHAHHKoK. Mbi npow/in n/iau,KapTHbiM 
BaroH noHTM ao KOHua. Ha ro/ibix no/iKax KpenKO cna/in /iioah 
c nepeKHHyTbiMn nepe3 ry6y HMTKaMi/i. 

— Bot ciOAa npoxoAUTe, noxi/iTecb, noTOM HaxrvieTe boh Ha 
Ty KHonoHKy Ha CTeHe. ripnqTHbix chobmashmm, — yc/ibiwa/i a 
n nocneiunji HaBCTpeny npuKmoneHwo. 

dofiTb 6bmo xyTb iok HeyAo6HO. ft cp,enan mar, APyrow n 
nonyBCTBOBan, hto Ba/iiocb Ha6oK. TyT3aMe™/i: BMecTO pyKy 
MeHq wioxHaTbie cepwe zianbi, caMbie KowaHbi/i. I/I BMecTO hoh 



HAHO0AHTACTMKA 



3HasnT, Bee no/iynn/ioob, kbk MHe m paccKa3biBann. HayHHTbca 
nepeAsnraTbca no-HOBOMyoKa3anocbnpoiAenpocToro.XoTHn 
CTpaujHOBaTo6bmonpbiraTbBbiLuecBoewronoBbi. HonoKanpo- 
6npa/iCH nepe3 nacTHbifi ceKTop, km waiAMM AypnbiMn ot CKyKn 

ABOpHflraMMMarpeCCHBHblMUMeCTHblMUKOTaMU, HanOBHU/lCfl. 

B ueHTpe yxe 6uno npoLue. PafiOH 3H3kom ao Me/ioneA. 
Bot HyxHbiPi aom. B oKHe nepBoro aTaxa CBeT, cTBopKa nyTb 
npnoTKpbrra. npbimy^pa3,copBancn. BTopow...To/ibKOKorTn 
npocKpe6/in no noAOKOHHMKy. BHe3anHO KanHynacb ujTopa, n 
b OKHe b opeo/ie pbixnx KyApefi noKa3anacb Hacm 

— riyujOK, BepHy/icn, mom xopowntf! Hawe/ica, a n yx n He 
xAana! 

OHa Bbi6exa/ia, cxBarn/ia Menn b oxanKy, Bcennu,o ncu,e/io- 
Bana. MopAyToecTb. Hoxopowo-TO KaK! IIotom Hacra KopMnna 
MeHq KycoHKaMU jiococh n rnapy\na. M ycHy/ia, oSHWviaa, Ko/ibi- 
iua Ten^biM AbixaHneM luepcTb Ha MoeM 3arpnBKe. 

Hepe3 nac 6/iaxeHCTBa a BbiCBo6oAn/iCfl, BbicKonn/i b okho 
m noHeccn Ha3aA- 

Ha pa6oTyono3Aan. Aomom AoSpanca, noMbijicfl-noQpunca, 
cen Kocfie nuTb, Aa 3aivieHTancH... 3anbixaBiuncb, a B6exa/i b 
3AaHne ocjDnca. y /inc[>Ta noTen BbiAyTbiMn c yTpa jinTpaMi/i naq 
CeprenH, maB6yxHauj. 

— Bern crapes, Jlexa, y Bac BHen/iaHOBan pa3Aana cjiohob 
b caMOM pa3rape. BceM AOCTa/iocb no nepBoe huc/io, Tbi oahh 
eiu,e He orpe6. HacTacbq 6ywyeT. CoBceM o3Bepena, Aaxe kot 
ot Hee yApan. 3x, MyxwKa 6 ev\ xopoiuero, Aa kto >k Ha TaKyK) 
CTepBy no3apnTca? 

(§D 
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TpeTMM 

3B0J1K)UM0HHblM 
CMHTe3 



e b r E H m v\ 

K V H*M H 



r.K). JlK>6apCKMM 



«Xhmmh m >Kii3Hb» yxe nvicana o KHiire EBreHna Kyhiw-ia, 
Korfxa 6bina aocTynhia ro/ibKO at-irmitiCKafi Bepcun (N° 10, 
2012). Tenepb, 6naroaapfi yctimsiM rpynnu 3my3wa- 
ctob, KHura Bbimna Ha pyccKOM n3biKe. 9ra peu,eH3Ma 
aapecoBahia donee mnpoKOMy Kpyry nwTaienew — «He 
6onmnMCfi TpyaHOCTeCi Henpo(peccviOHanaM», KOTopue 
xoTfiTy3HaTb, KaK pa3Bv\Baejcft reopufi asoniouyuA b snoxy 
reHOMi/iKM, nporeoMisiKM m Apymx «ommk». 




«J1 



orMKa anyHafl» — KHi/ira peflKoro 
xaHpa. CymecTByeT mhoxg- 
ctbo npeKpacHbix nonynapHbix khmt o Ha- 
yKe n 06 3BonK5uuM, u cymecTByeT Macca 
cneuna/ibHbix khut, npenMymecTBeHHO Ha 
aHrjinticKOivi, HaTyxeTeMy. A3to — khm- 
ra npoc)3eccnoHanbHafl, HanncaHHan He 
xypHa/iucTOM, ayneHbiM, ho pewaiomaH 
CTO/ib o6mwe Bonpocw, HanncaHHaa TaK 
my6oKO n hcho, hto ee wioxeT HHTaTb m 
He 6ofluj,MMCn TpyAHOCTefi Henpo<|)ec- 
cuoHan. 3a Tpyq oh no/iynHT Bbinrpbiiu: 
apryMeHTbi, paccyxAeHnu aBTopa — He 
aAanTau,nn, He npi/iAyMKa p,nn o6/ierne- 
hmh noHMMaHnn, aTe caMbie aprywieHTbi, 
KOTopbie ucno/ib3yiOTcneuMa/iMCTbi. 3to 
«HacTOfliAan» KHura, He aAan™poBaHHaa. 

PaccKa3aTb 3Ty KHury — Bee paBHO hto 
paccKa3aTb bckj hctopmkd sbojuolu/iohhoCi 
6uonornM. Moxho cwiOTpeTb Ha Hee KaK 
Ha OTHe~r: hto AOCTurHyTO b peweHnn 
Bonpoca o nponcxoxAeHUM xm3hm? Mjim 
KaK Ha apKoe n o6o6iAeHHoe M3noxeHne 

KOHKpeTHblX OTKpblTMM B 06/iaCTH M3yHe- 

Hnq xuBoro 3a nocneAHwe 30 jieT. TaKux 
ToneK 3peHnn mhoto, OAnaKO yAo6Hee, 
bmaumo, paccKa3aTb o TpeTbewi sbojikd- 
umohhom cnHTe3e. ripeALuecTByKDiAMM 
cnHTe3 3aKOHHnncn co3AaHneivi CT3 — 

CMHTeTMHeCKOti TeOpMM 3BOTIK3I4HM, KOTO- 

paa ao cmx nop flBrmeTca mbmhctphmhom. 
Ho yxe HaKonn/iocb MHOxecTBO AaHHbix, 
nonpaB/i^foiAnx 3Ty Teopwo, m npn6jin- 
xaeTcn Bpeivin onepeAHoro cnHTe3a. O 
HeKOTopbix BaxHbix nepTax hobom yK/iaA- 

KM TeOpMM 3BOTIIOI4MOHHOM 6nOTIOrMM M 

paccKa3biBaeT aBTop. 

3Ta HOBaa Bepcun SBO/uounoHHoro 
MnpoB033peHnn Bbi3BaHa peBO/iKDuneti 

B 06/iaCTU CpaBHMTe/lbHOM reHOMMKM l/l 

naAeHMeM wieTa0opbi AepeBa xm3hh. 
npexAe npi/i i/i3yHeHnn sbotikdumm 06- 
paiAanu BHUMaHne npexAe Bcero Ha 
3aKOHOMepHOCTM npouecca, bpoas 
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qbaKTopoB m ABMxy lamx chji. IIotom 
sbo/houha CTa/ia nocneAOBaTe/ibHocTbio 
qbopM, KaK reHea/iornfl, AepeBo xh3hm. 
Tenepb cTa/10 srcho, hto m 3to noHUMaHne 
HeAOCTaTOHHo. BHeiiiHuw opueHTup Ani 

COBpeMeHHOM 3BOnKDU,MOHHCTMKM — AO 
CTMXeHMiR KOCMO^OrMM, nonbiTKM yBS13aTb 
3B0J1K)U,HK) KOCMOCaCTeM, HTO Mbl 3HaeM 
06 3B0/1IOUMM XM3HM. 

HanOMHMM, «TAe Mbl OCTaHOBMTIMCb». 

OcHOBHbie nocTyjnaTbi CT3: 

1) HeHanpaB/ieHHaa c/iynatiHocTb Ha- 

C/ieACTBeHHblX M3MeHeHMM; 

2) 3bojhou,msi KaK qbuKcaunfl peAKMX 
BbiroAHbix M3MeHeHMM (onucbiBaeTcn 
npou,ecc, noxoxMM Ha «HeBMAHMyK) pyKy 
pbiHKa» AAaivia CMMTa); 

3) rpaAyann3M — n3MeHeHHfl v\p,yr MeA- 
zieHHo m nocTeneHHo, He3aMeTHo; 

4) yHncf)opMM3M — M3MeHeHMfl cneAyeT 
To/iKOBaTb KaK pe3ynbTaT asmctbhsr yxe 
n3BecTHbix qbaKTopoB; 

5) MaKp03B0THOU,MK) CTieAyeT CHMTaTb 

snnqbeHOMeHOM mmkpo3bojikdu,mm, hm- 

K3KMX OC06eHHblX 3aKOHOMepHOCTetl 
MaKp03BO/lK)14HM HeT; 



H nPOI4CXO)KilEHHH 
BMOflOrWHECKOM 
3BO/1IOLIMI4 



E U G"E N 



6) aAeKBaTHoe npeACTaBneHne sbotik)- 
uy\w — AepeBo (ApeBecHoe MbiiuneHne); 

7) Bee Ha/iMHHoe pa3Hoo6pa3ne npo- 
M30iiino ot o6iAero npeAKa. 

flapBMH onuca/i yAMBMTe/ibHbiPi Mexa- 
HM3M, eroTeopna oT6opa — ManiMHa A-n^ 
co3AaHMd oTpnuaTe/ibHOM 3HTponnn, OHa 
Bbipa6aTbiBaeT nopaAOK M3 6ecnopaAKa, 
TaK hto pa3Hoo6pa3ne qbopM xm3hm bo3- 
HHKaeT M3 3anoMHeHHbix cnynaMHocTePi. 

M bot c 3Toro MecTa, c coctoahmsi sbo- 
TiK)i4noHHoti Teopni/i Ha cepeAHHy XX BeKa, 
aBTop ABMxeTca Aa/ibiue, noKa3biBaeT, 

KaKMe OTKpblTMSR 3aCTaBTIflKDT M3MeHMTb 

npuBbiHHbie npeACTaB/ieHi/ifl. CepAueBMHa 

3B0/IK)U,H0HH0M TeOpMM — nOHSRTMe KOBS- 

pnaHTHOM pep,ynniAKauy\\A, KonnpoBaHna 
C 0LUM6KaMM. M3 3Toro no^oxeHMA, B co- 
HeTaHnn c npeACTaBJieHneM 06 OT6ope 
m c/iynawHOM ApeMqbe, bhboasitcsi Bee 
npoHMe 6/10KM Teopnn. 

BaxHetiiiiMM aTanoM pa3BMTnsi coBpe- 
MeHHbix B3rxmAOB cTana Hedrpa/ibHaa 
reopen Mo/ieKy/isipHOM 3bojiiou,i/ih (ee 
npeAJioxnji qnoHCKMM 6uonor Motoo Km- 
Mypa). UeHTpa/ibHyio po/ib b HePi nrpaeT 
MAen c/iynaMHocTn, BeAymeti 3bo/ikdu,hk) 
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MoptfioieHemmecKuu 
jiaHdwa<j)m 

He3aBncnivio ot cn~6opa. ripexAe no/ia- 
ra.ni/i, hto Bee reHbi qbyHKUMOHa/ibHbi, Bee 
Bbino/iH^KDT 6nonorMHecKyio po/ib. HOBbie 
OTKpblTMSI arOHCTMHHblX reHOB, MycopHOM 
flHK, M06MJ1bHblX 3/ieiVieHTOB yKa3blBaK)T 

Ha nHyio KOHuenuura: ocHOBHaa Macca re- 
HeTHHecKoro MaTepwa/ia HeqbyHKUMOHa/ib- 
Ha. ripoacHdeTca MarncTpa^bHbiM nyTb 
«Hei?iTpa/ibHOM 3BonK)i4MM»: Aynni/iKauMH 
reHOB, npno6peTeHne noHTM-6.ni/i3HeuaMM 
pa3Hbix <t>yHKUMM, a b pe3y/ibTaTe — yc- 
noxHeHi/ie w poct pa3HOo6pa3MH. 

3tm npeflCTaBneHMfl n3MeH^K)T MHorwe 
npuBbiHHbie nocTynaTbi. Ohm 3acTaBJifliOT 
OTKa3aTbC(i ot rpaflya/in3Ma b no/ib3y 
Teopun npepbiBMCToro paBHOBecMH Ctm- 
BeHa Ty/ifta: flyn/iMKauwKD uenoro reHa m 
npno6peTeHne KonneM hobhx qbyHKUMM 

Ma/lblMM C06blTMHMM He Ha30Beillb. V\3- 

MeHM/incb npeflCTaB/ieHUH 06 aflanTMB- 

HOCTH 3BO/1H3UMM, MHOTMe l/l3MeHeHI/|fl 

npokicxofl^T nyTeM 3K3anrai4HH, Korfla 

npH3H8K B03HMKaeT nO KOHCTpyKTI/IBHbIM 

npuHMHaM, no6oHHO i/icno/ib3yeTca p,nn 
HeKOM cfiyHKUMM, a co BpeMeHeM no6oHHaa 

4>yHKUHfl CTaHOBI/ITCH OCHOBHOM. BHOBb 

aKTyanbHbi v\p,ew KaHa/in3auMM pa3BHTnn 
(KoHpaflYoAflUHrTOH) m pacTeT BaxHOCTb 
MeTacJjopbi MopcJ)oreHeTMHecKoro nann- 
wacfrra, no cy™ — pejibeqbaycroi/iHMBOc™ 

CHCTeMbl. Ka>KflblM OHTOreHe3, pa3BMTne 

ot 3apoflbiiua flo B3poc/ioro, — sto 6er 
no nepeceneHHoPi mccthoctm, opraHM3M 
nineT ce6e nyTb cpeflu TpyflHOCTeCi, 
npoTMBopennCi h 3anpeTOB BHyTpeHHero 
ycTpoPicTBa pasBUBaiomePicsi cwcrgMbi, 
4>aKTopoB cpeflbi n KOHKpeTHoro reHOTuna 
(PMC. 1). 

HoBbie flaHHbie p,nn onpoBepxeHwa 
npexHMx npeflCTaB/ieHMM npniu/iH wz 

KO/lMHeCTBeHHOrO M3yHeHHS1 b 06/iacTM 

cpaBHMTe/ibHOti reHOMi/iKi/i. B 1995 rofly 
Kpefir BeHTep ny6/iMKyeT nepBbie no/iHbie 
reHOMbi npoKapnoT. C Tex nop onucaHO 

MHOXeCTBO nO/lHblX reHOMOB. OKa3ajlOCb, 

hto 3HaHMTe/ibHafl ppm reHHoro cocTaBa 
oflMHaKOBa Boo6me y Bcex cymecTB; reHbi 
noTeHu,na/ibHO «6ecciviepTHbi», 1/1 nosTOMy 



MHorne reHbi xmbhx cymecTB — oneHb 
ApeBHue. BbicoKaa HaaneAyeMOCTb re- 
hob flenaeT cpaBHMTe/ibHyio reHOMHKy 
Hpe3BbinaMHO BaxHbiM motoaom Mccne- 

AOBaHHfl 3B0J1KDI4W/I, TOHOMMKa OC06eHHO 

xoponio bhaut caMbie ApeBHue m o6iAne 
nepTbi. 

CpaBHMTe/ibHan reHOMHKa, conocTaB- 
nonHbie Ha6opbi reHOB v\ pacninqbpo- 
BbiBan MxqbyHKLu/in, HeM36exHO npuxoAUT 
k MAee «MHHMMa/ibHoro opraHH3Ma», 
o6^aAaiOLuero MMHMMa/ibHbiM Ha6opoM 
reHOB, Heo6xoAHMbiM p,r\9\ BbixuBaHnq. 

Hpe3BblHaMHO MHTepeCHO, HTO 3B0- 

J1K3I4MK) reHOMa yAo6HO onncbiBaTb KaK 

C/ieACTBI/ie M3 CTaTMCTMHeCKOM qbM3MKH. 

TeHOM moxho npeACTaBMTb b BMAe MO/ie- 
Ky/isipHoro ra3a co c/iynaCiHbiMM B3anMO- 
AencTBusiMM 3/ieMeHTOB. TeHbi BeAyTce6a 
noAo6HO MoneKy/iaivi ra3a: ohm AOBO/ibHO 

yCTOMHMBbl B 3BOJllOU,MM, HO MX paCnO/10- 
XeHMe, nOp^AOK, B33MMHbie CBfl3M OHeHb 
M3MeHHMBbl. 

BbmcHM/iMCb yAMBMTe/ibHbie pa3/iM- 

HM3 yCTpOMCTBa reHOMOB npoKapMOT M 

syKapMOT: y npoKapMOT o6HapyxM^acb 
CTporaq ynopflAoneHHOCTb m 3K0H0MHa?i 
apxMTeKTypa; y bwclumx opraHM3MOB 
(syKapMOT) reHOMbi ycTpoeHbi xaoTMHHO, 

B HMX MHOrO JIMLUHMX 3/ieMeHTOB. ABTOp 

npeAJiaraeT CMenbin cu,eHapMM npoMC- 
xoxAeHMsq syKapMOT: ohm noaBM/iMCb b 
pe3yjibTaTe He3c))c))eKTMBHoro OTSopa. 

nOMCKM CTaTMCTMHeCKMX 3B0JHOU,M- 
OHHblX yHMBepCa/lMM M M3MepMMblX 

nepeMeHHbix npMBeriM k HaxoxAeHMio 

BblCOKOCTaTyCHblX reHOB — OHM MeHfllOTCfl 

oneHb MeAJieHHO m B3aMMOAePicTByiOT co 

MHOXeCTBOM APyrMX reHOB, M HM3KOCTa- 
TyCHblX, KOTOpbie MeHflKDTCa SblCTpO M 
MajlO C KeM B3aMMOAeMCTByK)T. BblCOKO- 

SKcnpeccMBHbie reHbi 3BOJnou,M0HMpyiOT 
MeA-neHHO, to ecTb reHbi, CB(i3aHHbie c 

npOM3BOACTBOM 6eJlKOB, Becbivia KOH- 

cepBaTMBHbi, a ceTeBbie pery/iMpyioiAne 

CTpyKTypbl BOKpyr HMX 3B0/1IOLI,M0HMpyiOT 
6blCTpO. 

Pa3pa6oTaHa HOBasi TeopM^i sbojiioumm 
6e^KOB: OHa onpeAe/iaeTCH xmmmhbckmmm 
CBOMCTBaMM yK/iaAKM 6e/iKa B 60/lbLLieM 
Mepe, neM ero 6MO/iorMHecKMMM cjjyHK- 
umsmm. no/iynaeTCsi, hto maBHbiM qbaKTop 
OT6opa — ycTOMHMBOCTb 6e/iKa, a He ero 



6nonorMHecKasi po/ib. M3 c)5M3MHecKMx 
npMHUMnoB yK/iaAKM 6e/iKa BbiTeKaeT m 
yHMBepcanbHbiM 33koh pacnpeAe/ieHMH 
CKopocTePi 3bo/iioi4mm: reHbi, OTBenaraiAne 
3a 6e.noK, noHTM HeM3MeHHbi, a SbiCTpo 
SBO/iiouMOHMpyiOT Te, hto Ha 6ejiKe Mano 

CKa3blBaiOTCFI. BMO^OrMHeCKMe CfiyHKUMM 
6eJlKa B 3TOM KapTMHe my60KO BTOpMHHbl. 

Olum6km b pa6oTe BbicoKOCTaTycHbix 
reHOB MoryT KOMneHCMpoBaTbca 6biCTpo 
SBOniOLl.MOHMpyiOLAl'IMM perynflTopHbiMM 
reHaMM. Ohm o6pa3yiOT o6niMpHbie ce- 
TeBbie CTpyKTypbl. BMO/iorMnecKMe ceTM 
noxoxM Ha M HTepHeT: MHorocBA3Hbie 
(«BaxHbie») y3/ibi OKpyxeHbi o6naKaMM 

Ma/10CB?13HblX y3/10B. npM 3T0M KaXAbIM 

reH bhocht BK^aA b pa3Hbie 6MO/iorMHe- 
CKMe cjjyHKUMM, to ecTb BbinojiHfieT He 
eAMHCTBeHHyio qbyHKUMK), TeM caMbiM 
reH — He aBTOHOMHaa qbyHKu,MOHanbHasi 
nacTb, a «acneKT» reHOMa — coBOKynHO- 

CTM BCeX C|5yHKLJ,MM. 

CeTb reHOB-pery/iHTopoB rpoM03AKa, 
B3aMMHbie comacoBaHMq yc/ioxHaiOT 
ceTb, co3AaBaa «6iopoKpaTMHecKyio» Ha- 
rpy3Ky Ha cfiyHKUMio. B cb^3m c stmm pa3- 
pa6oTaHa rMnoTe3a «6iopoKpaTMHecKoro 
noTO/iKa» KaK BepxHePi rpaHMu,bi cnox- 
hoctm. Bmammo, 3Ta BepxH^iq rpaHMua 

B 3BO/1IOI4MM AOCTMTHyTa, HTO KOCBeHHO 

noATBepxAaeTcn OTcyTCTBueM pocTa 
HMcna reHOB y MneKonMTaioiAMx. 

Bee stm yHUBepca/iMM 3bojhou,mm — 
cneACTBMe toto, hto 6MO/iorMHecKa« 

CMCTeMa COCTOMT M3 MHOXeCTBa yCTOM- 
HMBblX, C^a60 B33M MOAeMCTByiOlAMX 

3/ieMeHTOB. npM TaKOM noAxoAe noH^TMe 
OT6opa 0Ka3biBaeTCfl HeHyxHbiM ppn ovw\- 

CaHMfl CaMblX BaXHblX 3aKOHOMepHOCTeM 
3B0/1K)L1,MM. 06lAMe 3aKOHOMepHOCTM 

3BO/iioi4MM Ha MOJieKynnpHOM ypoBHe 
onMCbiBaiOTca CTOxacTMnecKMMM npo- 
ueccaMM; sbojuouma — npexAe Bcero 
CTOxacTMnecKaa CMCTeMa. 

BaXHbIM 3Tan CflOpMMpOBaHMa HOBblX 
SBOJIIOUMOHHblX B3r/1HA0B CB!13aH C 

M3yneHMeM Mupa npoKapMOT. npexH^a 
6MO^ornq roBopM/ia TOJibKO 0 BbicniMx 
opraHM3Max, ho c 1977 roAa, KorAa Kap/i 
Be3e cra/i MCC/ieAOBaTb qbMJioreHe3 mo- 
jneKyn PHK, Hanan HaSMpaTb CMny mhom 

B3rjlflA, KOTOpbIM BMAUT MMp npOKapMOT 

KaK BaxHeMinyio cocTaB/imoLAyio xmbo- 
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ro Ha n/iaineTe. Sbojuoui/ih npoKapnoT 
cymecTBeHHO OT/ii/iHaeTcn ot Mop,eneti, 
npefl/iaraeivibix CT3. 

noMHMOflpyrwx BaxHbixnepT, yHMKa/ib- 
Hyro 3HannMOCTb b 3bo/ikdu,mm npoKapnoT 
MMeeT ropn30HTa^bHbiM nepeHOC reHOB 
(mr) — b OTJii/iHi/ie ot BepTMKa/ibHoro, 
Koraa reHbi nepeaaiOTca ot poamenn k 
noTOMKy, npn ropi/i30HTa/ibHOM nepeHOce 
reHeTMHGCKUM MaTepna/iOM MoryTo6ivie- 

HMBaTbCF) HepOflCTBeHHbie OpraHM3Mbl. 

rnrfle^aeTHeB03MO>KHOM MeTacjjopyfle- 
peBa, 3Bon\ouy\9\ npoKapnoT — 3to ceTb, 
jihhmh b new He TO/ibKO pacxofl^Tcn, ho m 
cnnBaiOTCfl. mr mo6a.neH, wneT u MexAy 

UapCTBaMU, MHaBCeXMHblXypOBHflX. Po/ib 

era coctomt b BOCCTaHOBJieHnn yTpaneH- 
Horo pa3HOo6pa3nn. C/iy4atiHbiCi Apeticp 
Bbi6nBaeT Ba>KHbie reHbi H3 nonynauHti, a 
Be3flecymnM mr npwHOCMT reHbi, cpeflu 

KOTOpblX eCTb H Heo6xOflHMbie. 

Mi/ip npoKapnoT npi/iHUHni/ia/ibHO ot- 
jiMHaeTca ot npnBbiHHoro Mwpa syKapnoT: 

3T0 U,ejlOCTHOCTb, HaCTH KOTOpOM 3KTHBH0 

B3anMOfleMCTByK3TC noMOiubKD mr. Bce- 
neHHaa reHOB npoKapnoT noAAepxHBa- 

eiCR CBH3HOCTblO, a OTAejlbHbie «BHAbl» 

xnByT 6/iaroAapn npnTOKy reHOB H3 
«BceneHHOM». npoKapnoTbi — sto oBmnPi 

M06njlbHblM reHOM, npOHB/lfllOmMMCfl BTex 

nnn mhhx scfjeMepHbix «opraHH3MHKax». 

3yKapwoTbi npoM30Lu^M b pe3y^bTaTe 
CMM6noreHe3a: oflHa «npomoHeHHaa» 
ApeBHeM apxeew SaKTepnn CTa/ia mw- 
TOxoHflpneM, APyraq — x/ioponnacTOM. 
rioflTBepxflaeTCd aaHHbM cueHapnti TeM 
cfiyHflaMeHTa^bHbiM cpaKTOM, hto syKapn- 
OTbl 6e3 MUTOXOHflPMM He oOHapyxeHbi . 
PeKOHCTpyKuna npeflKa syKapnoT npi/i- 
BOflUT k napaflOKcaribHOMy BbiBOfly: Bee 
ocHOBHbie CTpyKTypu KneTKM y Hero yxe 
6bmn, oh noflBnncfl Becb n cpa3y, a He 
no nacT^M. 

Sbo/hounh syKapnoT 6bina aneACTBueM 
npoTMBopenuM cnM6noreHe3a. OrpoMHoe 
KonnnecTBO reHOB, KOTopbie pen/ii/mnpy- 
(otch bo BHyTpeHHePi 6aKTepnw, Tenepb 
6oM6apflnpoBann reHOM apxen-xo3siMHa, 
BCTpanBa/incb b Hero n Hapywa/iH ero 
pa6oTy. TeHbi CMM6noHTa MflyT k He3a- 
mumeHHOti flHK xo3^nHa, a reHbi xo3HMHa 
He MoryT npoMTM k flHK cnM6noHTa: OHa 
3amnLueHa 6aKTepna/ibHOM (mhtoxohaph- 
a/ibHOii) MeM6paHoCi. B more cmm6hoht 
TepaeT reHbi w «pacTBopaeTCH» b xo3HHHe. 
BaxHePiiiJMM npn3HaK syKapnoT — CTeHKa 
wpa B03HMKaeT b KanecTBe npucnoco- 
6/ieHMFi k 3T0My npeccuHry chm6motm- 
necKoCi flHK. 

TeHOM syKapnoT OTnunaeTCd Tewi, hto 
3HaHMMbie 3/ieMeHTbi b HeM nepeMeuuaHbi 

CO C/iyHaMHblM MyCOpOM — HHTpOHaMN, 

HeKOflnpyioiunMM ynacTKaMM (sacTb sto- 
ro Mycopa — ot flpeBHMX chmShohtob). 

fl/lfl H36aB/ieHHH OT MHTPOHOB B03HHKaeT 

cnnaCicMHr — peAaKTnpoBaHne TeKCTa 
flHK eme ao nocTpoeHna 6e/iKa, Bbipe- 
3aHne 6eccMbicneHHbix KycKOB KOAa. B 
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/laMapKOBCKMM pe>KMM 



PaMTOBCKMM pejKMM 



flapBMHOBCKMM P6)K11M 



Pa3Mep nony/iquHM x OT6op 



KanecTBe aAanTauHM ayKapnoTbi 0TKa3a- 
/lMCb ot mr — m mm npnainocb M3o6pec™ 
no^oBOM npou,eccAJiflyBennHeHMflpa3Ho- 
o6pa3Msi, nocKO/ibKy mr nrpaeT 3Ty ponb 
b Mupe npoKapwoT. BpeAHbie MyTaunn 
y6bK)T M30/inpoBaHHyio nonyjiflunio, ee 
cnacaeT mr, npMHocfliAn^ «npaBmibHbie» 
reHbi, — i/i/ih nonoBow npouecc. 

TaK B03Hi/iKaeT o6iAaq Teopua sbojiio- 
u,hi/i reHOMa; 3to c^ynaMHbiPi, HeMTpa/ib- 
HbiM npouecc. C poctom cjioxhoctm 
reHOMa pacTeT sHTponun, to ecTb reHOMbi 
npoKapnoT 6o/iee ynopsRAoneHbi, a reHo- 
Mbi syKapnoT xaoTMHHePi. Y npoKapwoT 
MHcpopMauMA ynaKOBaHa n^oTHo, y syKa- 
PMOT — pbix^o. 

Ann oStsicHeHi/isi 3Toro BonnioiAero 
cfiaKTa — npoKapuoTbi ycTpoeHbi 
«yMHee» h «coBepnieHHee», Hexenw sy- 
KapnoTbi, — npeAJioxeHa HeaAanTMBHan 

TeOpMfl 3B0TIIOLI,MM. fle/10 CBOAHTC51 K 

pa3Mepy nonynsRU,MM: y npoKapnoT nony- 

JlflU,MM HyAOBULAHO orpoMHbi, H IIOSTOMy 

y hi/ix oneHb cn/ieH oHHmaioiAUM ot6op, 
6bicTpo yAajinioLAUM Bee oTK/iOHeHi/ia. 
riony^qunn syKapMOT Ma/ibi, m scjDcpeKTHB- 
HocTb oT6opa HeBennKa — onumaioLuuM 
ot6op He MoxeT onucTHTb mx reHOM ot 
CBa/iKM , ocTaeTca MHoxecTBo HeHyx- 
Hbix, HeaAanTMBHbix AeTaneM, KOTopbie 

MHOrAa HaCTHHHO MCn0^b3yK)TCfl SBO^KD- 

uneti. C/ioxHocTb pacTeT He 6naroAapa 
OTSopy, KOTopbiPi 6bi ee «noATflrnBan m 
Bbipauj,nBa^», a eonpe/cn. Mbi — pe3y/ib- 
TaT Henpncnoco6TieHHocTM, cnoxHOCTb 
— 3to 6one3Hb reHOMa, He BbmeneHHasi 

CJ1MLUK0M C/ia6blM OTSopOM. 

OnncaHne 3Toro SBoniouMOHHoro npo- 
uecca, KOTopbiPi BOBce He HcnepnbiBa- 
eTCfl ot6opom, cnoxHoe n cocTaBHoe. 

MOXHO BblAe/lHTb TpM peXMMa 3BO/IIO- 

Umh: fiaMapKOBCKufi — b HeM cpaKTopw 



Pcmum 380JUOU/IU onpedeMemcH daejiemeM cpedu, 
pamepoM nonyjisnifiu u mmencumocmbw omSopa 

cpeAbi bjii/ihiot Ha HanpaB/ieHne MyTa- 
uy\v\, p,apBv\HOBCKv\i/\ , rAe c^ynaMHbie 
MyTau.ni/i OT6npatoTc$i cf)aKTopaMM cpeAbi, 
m paiATOBCKwiA , rp,6 ecTb TO/ibKO cnyHaCi- 
HOCTb — c/iynatiHbie MyTaunn cnynaPiHO 

())MKCMpyiOTC!1, OTHerO M B03HMKaeTC/10X- 

Haa opraHM3au,nfl. B KHnre npuBOA^TCfl 

OnMCaHMd MexaHH3M0B JiaMapKOBCKMX 

npoueccoB Ha Mo/ieKynapHOM ypoBHe. 
3to npoueccbi b cucTeMe n m My h MTeTa , a 
TaKxe eiAe HecKO/ibKO MexaHM3MOB snu- 
reHeTMnecKoro HacneAOBaHMs, sto mr 
m CTpecc-MHAyunpoBaHHbiM MyTareHe3. 
B uenoM sto «6oKOBbie» MexaHM3Mbi, no- 
CKonbKy pa6oTaeT 3auj,nTa np^Moro nyTH 
nepeAann MHcfiopMauMM (ot6op npoTMB 
AecTa6n/iM3ai4MM reHOMa), HOBcexeecTb 
n3ompeHHOCTn, o6xoA^Lune 3anpeT. 

flapBMHOB pexMM pa6oTaeT npn cjna- 
6om AaB/ieHMM cpeAbi, npn cmibHOM 
HannHaioTCJi naMapKOBCKHe npoueccbi. 
Ot AaB/ieHMA cpeAbi (CTpecca) 3aBncaT 
nacTOTa MyTHpoBaHnq m cjjaKTopbi yiaiaAKM 
6e^K0B, to ecTb TOHHOCTb TpaHcrmu,nn 

HHCf)OpMaLI,MH. npM 3T0M CaMa 3BO/llOLl,l/lfl 
3BOniOI4HOHMpyeT, H3MeHfleTCfl, MOXeT 
npeABMASTb MCTOpMHeCKM TUnMHHbie CM- 

Tyauwu. B u,e/iOM n/iocKOCTb «AaBneHne 
cpeAbi» (opAHHaTa) n «pa3Mep nony/iflunn 
x ot6op» (a6cu,ncca) noAe/ieHa Ha Tpn 

OS^aCTM — y OCM OPAHHaT paMTOBCKUM 

pexMM, y ocu a6cuncc aspbhhobckhm, 
a npM bhcokhx 3HaneHnax Ha o6enx 
ocflx — pacniMpfleTcn b u,eHTpe rpacpMKa 
naMapKOBCKuPl ceKTop <pnc. 2). KorAa 
ot6op oneHb cn^eH m Bee MyTauuM He6^a- 
ronpnaTHbi, coneTaHMe cf>eHOTnnnHecKnx 
MyTau,n£i MoxeT cnacTM opraHM3M. TaK 
AOCTuraiOTCfi TpyAHOAOCTynHbie tohkh Ha 
penbec))e ycTOMHUBOCTM. 
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OyHflaMeHTa/ibHbie oikphthh b M3yHeHMM 
npoKapnoTflono^HeHbi HOBbiM B3rrmAOM 
Ha Mnp BnpycoB. C 2000 roaa b Bnpyco- 
/io™m pa3BopaHMBaeTca peBO/irauwa, cbsi- 
3aHHaa c OTKpbiTkieM ruraHTCKnx BnpycoB 
(MMMMBupycoB), no pa3Mepy noflo6Hbix 
K/ieTKaivi, a Taioxe c noHUMaHMeM yflMBM- 
Te/lbHOM pacnpocTpaHGHHOCTM BnpycoB. 

BnpyCbl — 3TO XMBbie «3rOMCTMHHbie 

reHbi», BonnomeHHe MeTaqbopw. Cpean 

BHpyCHblX HaCTMU, OCOSeHHO MHOrO TaK 

Ha3biBaeMbix areHTOB nepeHOca reHOB 

(Ani~), TO eCTb MMP BMpyCOB — 3TO Ma- 
Tepna^bHblM Cy6CTpaT, KOTOpbIM C/iyXMT 

ochobom mr. B6M0ccJ>epe, OKa3biBaeTcn, 
AOMHHMpyroT Anr, 3to caMbie pacnpo- 
CTpaHeHHbie 6nonornHecKne o6"beKTbi. 
3to reHeTMHecKaa cpefla, OKeaH rewoe, 
KOTopbiPi OKpyxaeT Bee XMBbie opraHH3- 
Mbi, npoHMKaeT b hmx m nepeorpaMBaeT. 
M3yHeHne npoMCxoxaeHMH BnpycoB 

nOKa3blBaeT, HTO TaM He/lb3fl OTblCKaTb 

MOHoqbmiMio — He 6bi/io HHKaKoro o6mero 
npeAKOBoro Bnpyca. Mwp AOK/ieTOHHOti 
xm3hm pMcyeTca iok ruraHTCKan ceTb 
B3anMOfleMCTByK3innx nepe3 mr reHOB, 

M B 3TOM CeTH He/lb3fl BblHJieHMTb CTBO/lbl. 

KoHKpeTHbie coneTaHMn reHOB — 3/ie- 
MeHTOB 3toCi ce™ — nopox,aa/iM pa3Hbie 
Bnpycbi, TyT xe pacnaAaBiunecn, HTo6bi 
CTaTb flpyrnMM. 
Bnpycbi He nponcxofldT M3 K/ieTOK, 

OHH npOMCXOfl^T M3 flOK/ieTOHHOTO Ml/ipa 

He3aBncnMbix pen/iMKaTopoB. «3ron- 
CTMHHbie reHbi» CHana/ia cymecTBOBa/in 
caMn no ce6e, a hotom CTa/in nocTe- 

neHHO 063aBOflMTbCF) «Te/iaMM», XOTb 

m He Bee — ocTa/incb eme HacneflHMKn 
Toro Mupa «HeoaeTbix b Te/ia» reHOB, no- 

TOMKaMM KOTOpblX H (IB/lHIOTCfl BMpyCbl. 

C nouBJieHweivi pen/inKaunn HaHMHaeTcn 
reHHbiti napa3HTM3M, Bee pen/ii/iKaTopbi 

fle/IHTCfl Ha (J)aKy/1bTaTMBHblX X03fleB n 

<t>aKynbTaTMBHbix napa3MTOB. 3aTeM MfleT 
cneuwanM3ai4nsi — oahm CTaHOBHTCsi 
K/ieTKaivw (o6/inraTHbiMM xo3sieBaMM), 
flpyrne BMpycaMM (o6jinraTHbiMM napa3M- 
TaMM). MHorne oco6eHHOCTH MO/ieKy/mp- 

HblX MaiJJMH B K/ieTKaX TOBOPUT O flaBHeM 

roHKe BOopyxeHUM xo3aeB v\ napa3MTOB: 
xo3HeBa coBepnieHCTBOBa/in 3auunTy ot 
BTopxeHM^, napa3MTbi — cpeacTBa npo- 

HHKHOBeHMd. 

ripn n3yneHMM apeBHero reHOMa bm- 
pycoB noflB/iaeTCH 3aflana — peKOHCTpy- 
upoBaTb noc/ieflHero o6mero npeAKa 
Bcero xnBoro. K nponcxox,aeHwo xh3hm 
OTbiCKMBaeTca noAxoA «CBepxy», nepe3 
Bbifle^eHMe oSlllmx nepT Bcex cymecTBy- 
tOLunx opraHH3MOB. Bbm^eHfieTCsq Ha- 
6op yHMBepcanbHO pacnpocTpaHeHHbix 
MO/ieKy/i (PHK b pn6ocoiviax, cucieMbi 
TpaHC/i^uMn — cnHTe3a 6e/iKa Ha PHK, 
cJjepivieHTbi). y 3Toro o6m,ero npeflKa He 

6blJ10 K/ieTOHHOM <}>OpMbl XM3HM, nOSTOMy 

MHornx nepT OTcneflMTb He/ib3H. 

Ha TOM, flOK/ieTOHHOM CTaflMM MHOXe- 

ctbo PHK 6bmo o6-beflHHeHO mr b oco- 



6eHHblM MHP pen/1 HK3HT0B, 3T0 6bl/l MMp 

PHK. Xn3Hb Hananacb KaK nepBHHHbiPi 
BnpycHbM Mnp; to, hto TorAa cymecTBO- 

Ba^O, Mbl 6bl Ha3BaTIH BMpyCaMU, TO^bKO 

Torfla He 6bmo K/ieTOK, Ha KOTopbix ohm 
moitim 6bi napa3MTnpoBaTb. nponcxofln/i 
ot6op aHcaivi6/ieM 3/ieivieHTOB, hto conpo- 
BOXfla/iocbcOKpameHweM rnr, — ToecTb 
mmp «Bceo6mero CBo6oflHoro o6MeHa» 
nocTeneHHO nepecTpanBa/ica b mmp 

XOTb HeM-TO OrpaHMHeHHbIM M HaCTUHHO 
He MeHdlOIHMMCa. B UeTIOM 3T0 6bm MMP 

sroMCTMHHbix reHOB, c orpoMHbiMM no- 

nyTlflUMflMM, OHeHb XeCTKMM ot6opom M 
nOTOMy 6blCTpOM SBOTIKDUMeM. 

M3ynaTb npo6/ieMy npoMCxoxfleHMfl 
xm3hm HeB03MOXHO 6e3 ee onpe- 
fleneHMa. fl/m opMeHTMpoBKM bboamtc^ 
npocTasi qbopMy/ia: n\o6oi/\ pen/iMKarop 

flB/lfieTCfl&OpMOCi>KH3HH. OTCKDfla BblBOfl 

o KOBapnaHTHOM peflynnMKauMM, to ecTb o 
CBH3M reHOTnn — qbeHOTMn, Koraa noaB^a- 
eTCd npeflCTaBneHMe 06 ouuM6Kax pennM- 
KauMM, 06 aqbqbeKTMBHOCTM pen/inKau,nM m 
OT6ope. 3Tao6paTHaq CBq3b3aMKHyTaHa 

yCTOMHMBOCTb pen/1 MK3HT0B M TOHMT MX K 
60/iee yCTOMHMBOMy COCTOdHUKD. 

ripoucxoxfleHMe xm3hm — Bonpoc, 
BbixoflFiinMM Ha (npefl)6MO/iorMHecKyKD 

XMMMK3 M reOC()M3MKy. B HeXMBOM MMpe 
HaHMHaeT fleMCTBOBaTb TaK Ha3blBaeMblM 

UMK/iflapBMHa — SPireHa. (MaHqbpeflSM- 
reH — aBTop TeopuM TMnepuMK/iOB, o6b- 
^CHflKDuueM caMOBOcnpoM3BefleHMe npefl- 
6MO/iorMHecKMx MO/ieKy/i.) yTBepxflaeTca, 

HTO CTpeM/ieHMe K yCTOMHMBOCTM 6yfleT 
rHaTb CMCTeMy BbiLue no ypOBHK) C/10X- 
hoctm m aqbqbeKTMBHOCTM Hac/ieflOBaHMfi. 
YBe/iMneHMe tohhoctm pen/iMKauMM fle- 
ziaeT CMCTeMy aqbcfieKTMBHee, nosTOMy ee 
noTOMKM MoryT no stom cnMpa/iM npoMTM 
eme oSopoT. 

nopor SCireHa onpeae/ineT, 6yAeT /im 
MflTM CTa6n/ibHoe Hac/ieflOBaHMe m/im 

CMCTeMa BblMpeT, HTO 33BMCHT OT COOT- 

HOiiieHMfl nacTOTbi olumSok pen/iMKau,MM 

M MHC()OpMaUMOHHOM eMKOCTM CUCTeMbl. 

Ho HTo6bi Hana/icn stot umk/i, CMCTeMa 
yxe flo/ixHa 06/iaflaTb 3HasMTe/ibHOM 

nOpOrOBOM C/lOXHOCTblO. B XHBOM MfleT 

qbyHflaMeHTa/ibHbiCi npou,ecc nocTpoe- 
Hvm 6e/iKOB c noMOiubio PHK, npw 3tom 
A/id CMHTe3a PHK HyxeH 6e/iOK, u KaK 3Ty 
c/ioxHyra qba6pMKy npeflCTaBMTb bo3hm- 
KaraineM no nacTfiM, HenoH^THO. HyxHO 
nyflo, m pemeHMe TyT He mojkgt SbiTb 

TpMBkia/lbHblM. 

Bbixofl M3 napaflOKca HaCifleH b uflee 
MMpa PHK: qbyHKUMM, KOTopwe no3flHee 
B3H/1M Ha ceSfl 6e/iKM, Bbino/iH^/iM PHK, 
xyxe, ho npMeM/ieMO. TeM caMbiM moxho 
oSoMTMCb 6e3 nyfla: napaflOKC B3anMO- 
3aBMCMMbix PHK m 6e/iKa pa3peujaeTcn. 
y TeopMM MMpa PHK ecTb TpyAHOCTn, 
HanpMMep, OHa n/ioxo noflTBepxflaeTC^ 
3KcnepuMeHTa/ibH0. TeM He MeHee yxe 
yaa/iocb no/iyHMTb npoflyKT, pa6oTaio- 
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lumm Bcero Ha nopnflOK xyxe, neM to, hto 
no pacneTaM Haflo fl/isi 3anycKa «uMK/ia 
3MreHa». 

C/ieflyrainaa npo6/ieMa — npoMexoxfle- 
HMeTpaHC/iflUMM: cnerosTOHa PHKcTa/iM 

fle/iaTb 6e/lKM B COOTBeTCTBMM c BCTpoeH- 
HblM KOflOM? BMflMMO, 3T0 fle/ia/10Cb fl/lfl 

mhom qbyHKUMM. KaxeTcq, 6e/iKM b MMpe 
PHK6bi/iM cf>epMeHTaMM-KaTa/in3aTopaMM 

M He60/lbLUMe MX uenoHKM CpaiUMBa/IMCb 
npM COeflMHeHMM CK/ieeHHblXC HMMM PHK. 

npouecc KaTa/iM3a M3 MTHOBeHHoro «co- 
eflMHM/icq-OTOiiie/i» CTa/i AO/iroBpeMeH- 

HblM M npM06pe/l HOBbie, CTpOMTe/lbHbie 

qbyHKUMM: cy6cTpaT CTa/i «BbiCTpaMBaTb 
CTeHKy» M3 KaTa/iM3aTopa. 

063op m oueHKa rMnoTe3 noKa3biBaiOT, 
4 to npM peiueHMM npo6/ieMbi xm3hm m 
caMbie /lyHiime HaniM rMnoTe3bi Bee xe 

HeXOpOLUM. y HaC eCTb TO/lbKO c/ia6bie 
KOCBeHHbieCBMfleTe/lbCTBa, npoHHbixo6o- 

CHOBaHMM He no/iyneHO, HeT Bepo^THbix 

CUeHapMeBB03HMKHOBeHMflXM3HM. MTO6bl 

yKopeHMTb TMnoTe3y o npoMCxoxAeHMM 
b HaniMx 3HaHMax, aBTop o6painaeTca K 

COBpeMeHHOM KOCMO/lOrMM. 

Cna6bifi aHTponHbiti npMHUMn r/iacMT: 

BO BCeM MHOXeCTBe B03MOXHblX MMpOB 

Mbi Ha6/iioflaeM tot, b kotopom ecTb mw, 
noTOMy hto npoM30iu.no HeBeposiTHoe co- 

6blTMe HailierO B03HMKHOBeHHfl (CM/lbHbIM 

aHTponHbiM npMHUMn — yTBepxfleHne, hto 
3T0fl/isi Hac m npoM30Lu.no, TaKaa KOHLien- 
u,mfi othocmtcf) KTe/ieo/iorMn m HeHayHHa). 

C K0HU,a 90-X TOflOB pa3BMBaKDTC^l HOBbie 
Cj)M3MHeCKMe TeopMM npOMCXOXfleHMfl 

Bce/ieHHOM, TaK Ha3biBaeMbie i/iHct>/iflu,n- 

OHHbie TeopMM, TeopMM MHOXeCTBeHHblX 
MMPOB. TOBOpMTCfl, HTO B03HMK/10 6eC- 
HUC/ieHHOe MHOXeCTBO CaMblX pa3HblX 

Bce/ieHHbix (My/ibTMBepc), a c/ia6biM aH- 
TponHbiM npMHUMn Bcerfla MOxeT «nepe- 

flBMHyTb» rOBOpflLLierO B Ty B03MOXHyK5 

Bce/ieHHyro, rae Ha6/iioflaeTCsi to, hto oh 
Ha6/iioflaeT. 

BepOflTHOCTb OCyLUeCTB/ieHMfl B My/lbTM- 

Bepce/uo6orocu,eHapMH, He3anpeuu,eHH0- 
ro3aKOHaMncoxpaHeHMfl, paBHaeflMHMLie. 
3to coo6paxeHMe m BCTpanBaeTCsi b TKaHb 

OSbaCHeHMM, HTOSbl CKa3aTb, KaK B03HMK/ia 

XM3Hb. ASnoreHHO, to ecTb c/iynaMHO, npo- 
M30iiie/i ot6op HaM6o/ieeycTOMHMBbix PHK, 
nopor 3MreHa6bi/i npeo,o,aneH, 3aBepTe/i- 
cfl umk/i flapBMHa — 3MreHa c otSopom 

TOHHblX aqbcJjeKTMBHblX pen/1 MK3HTOB. TyT 

xe npMCTpou/iMCb caMOCo6paBLua5icsi 
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cnynaPiHO cucTeivia TpaHCTmu,i/ii/i c no- 
jiMMepa3aMM w APyri/ie Heo6xoAHMbie 

6/lOKH, npOLUJia 3BOJ1IOU,I/I(1 Hafle>KHOCTM 

reHeTunecKoro KOfla. MoAe/ib Mynbri/iB- 
ce/ieHHOfi m aHTponHoro npnHu,nna rapaH- 
TupyeT AOCTi/ixeHue /iio6oro bo3moxhoi~o 
ypoBHA c/ioxhocth. OAHaKO He oneAyeT 
yTpyxAaTb aHTponHbifi npi/iHu,i/in 6e3 He- 
o6xoAMMOCTM,TeM 6ojiee — cna6bifi. 3tot 
npuHunn Mor 6bi c/iynai/iHO npoi/i3BecTU h 
cpa3y roTOBoro nenoBeKa, ho BeponTHee 
Bee xe cu,eHapnM c 61/io.nori/iHecKoii sbo- 
jnou,nei/i, TeM 6o/iee hto, no cnacTbio, Mbi 
ee Hen/ioxo 3HaeM. 

Tenepb moxho Aa~rb onpeAeneHi/ie: 
3BOJIK)l4Mfl XI/I3HI/I — 3TO npei/IMy- 

LAecTBeHHO CTOxacTunecKHM npou,ecc, 
ocHOBaHHbM Ha ncTopnHecKoPi cjiynaM- 
hocti/i, orpaHMneHHbiM npexAe Bceropa3- 
HOo6pa3HbiMM yc/iOBusiMM noAAepxaHi/m 
ochob 6no/iori/iHecKo£i opraHt/i3au,i/ii/i 1/1 
MOAynwpyeMbiti MexaHM3MOM aAanTau,i/ii/i. 

B03HI/IK/10 HOBOe COCTOHHUe 3BOJ1IOIJ,I/IOH- 
HOM TeOpMM B paiVHOX HSyKliI nOCTMOJ3,ep- 

Ha. Bo/ibiuMHCTBO npi/iHuwnoB npeALue- 
CTByKDLAero 3Tana (CT3) He OTpi/maeTca, 

HO OipiAHaejCft \AX HCK/lHDHMTe/lbHOCTb — M 

o6paTHoe mm raxe BepHO, to ecTb CT3 He 
OT6poLueHa, a cyiAecTBeHHO Aono/iHeHa. 
Bee, CBH3aHHoe c ot6opom, nepeMecTi/i- 
jiocb c maBHoro MecTa Ha nonoxeHi/ie 
«MOAn<t>MKaTopa», Bee, CBA3aHHoe c 
aAaruauneM, noTepa.no i/iCK/noHi/iTe/ibHyio 
po/ib, maBHoe Mec~ro b Teopi/11/1 3aHq/ii/i 

C/iynaClHOCTb H yCTOMHI/IBOCTb. 

HayKa HBrmeTca «nocTMOAepHOM» b 
TOM CMblCJie, HTO HeT mo6a^bHOM Bee 
o6bflCHAK)LAeti Teopnn, roBop^LAeM a/ib- 
TepHaTMBaM «Bce bh ;io)Kb», — Tenepb 
Bee paHee HeconeTaeMbie Teopm/i Haui/ii/i 
cbom MecTa, KaK cjjparMeHTbi M03anKi/i; y 
KaxAoti CBOfl 06/iacTb npuMeHi/iMOCTi/i. 
Koe-HTO b npexHeti sbo/houi/iohhom 
Teopnn BbiMep^o paAHKa/ibHO — ecnn 
aAanTaunoHM3M orpam/ineH, to rpaAya- 
J1M3M OTBepmyT (nocKO/ibKy mr h APyn/ie 
MexaHH3Mbi HenocTeneHHbi). OTBepmyTa 
ncK/itOHHTejibHOCTb «ApeBecHoro» npeA- 
CTaBneHMd 06 3BO/iioi4MM, pacTeT ci/ina 
MeTacf)opbi ceTM, xoth i/i «ApeBecHbiM» 
acneKT coxpaHaeTCH. 

HeOXMAaHHO OKa3a/IOCb, HTO AOBO/lbHO 

npocTbie MaTeMaTunecKue MOAenn H3 
o6/iacTi/i CTaTucTunecKOM c)dm3mkm nno- 



AOTBOpHbl npH M3yHeHMH 3B0J1IOI4I/IM. 06b- 

ncHeHne 3Toro yAi/iBHTe/ibHoro c6/iuxe- 

HUH B TOM, HTO 3BOJlK3U,MOHHafl [~eH0MI/1Ka 
MMeeT Ae/IO C aBTOHOMHbIM MHOXeCTBOM 

cna6o B3anMOAeMCTByK3LAnx o6teKTOB. 
Pa3yMeeTcn, Teopi/m noBeAeHi/m TaKi/ix 
o6"beKTOB cxoAHa c Teopnefi i/iAea/ibHoro 
ra3a. HeM 6ojibLue aHcaM6jib reHOB, TeM 
TOHHee npeACKa3aHi/m 3bojik3u,mohhom 
reHOMMKM, a bot Ma/ibie aHcaM6.ni/i nnoxo 
npeACKa3yeMbi. 

OTCKDAa mn npnxoAHM k BaxHeMiueMy 
Bonpocy o BOcnpon3BOAHMOCTi/i sbo- 
J1K3UMM. nonynaeTCfl, hto mm bp^a tih 
CMOxeM ee BOcnpoi/i3Bec™. 3bothou,mh 
noMAeT He TaK — noTOMy hto «TaK» OHa 
noiu/ia c/iynaMHO. HecjiynaMHbie Hep™ 
3B0/1KDI4HM o6bflCHHK)TCn 3nncTa30M, 
to ecTb B3anM0AeMCTBneM MexAy «aB- 
TOHOMHbiMM» areHTaMM — Hanpi/iMep, 
MexAy reHaMM. HacKO/ibKO cmibHbi 3tm 
B3anM0AeMCTBMfl, HacTO/ibKO SBOJiHDuun 
He cnynaMHa. Cw/ibi stmx orpaHnneHHM Mbi 

He 3HaeM, MOXeT 6blTb, OHM TaK CM/lbHbl, 

hto npouecc sboji 10141/11/1 OKaxeTca AeTep- 

MMHl/ipOBaHHblM (nO YOAAHHrTOHy). 

ELAe OAHannHna nonpaBOK k «o6biHHOM 
CT3» KacaeTcn OTHOLueHwCi reHOTnna m 
ct>eHOTnna. npuH^TO CHMTaTb, hto reHOTHn 
onpeAermeT cfieHOTun, ho sto yTBepx- 
AeHMe Tpe6yeT mhotmx oroBopoK, oho 
npe3MepH0 ynpoLAeHO. CBn3b reHOMa c 
(fieHOTnnoM npuHunnnajibHO HeAeTep- 
MMHupoBaHa, m 3Ta «c/iuTHan Hac/ieA- 
CTBeHHOCTb» orpaHnnuBaeT sbo/iioumio. 
rio reHOTuny He yAaeTcn 0AH03HanH0 
cyAHTb o cfieHOTMne, ctieHOTunnHecKne 
nocneACTBun reHOMa HeTpuBwajibHbi. 
CepAueBMHa ct>eHOTnna — sto aHTM3H- 
TponnwHbie ycTpofiCTBa, yMeHbuiaKDiAne 
ypoBeHb olum6ok reHOTuna npn nepeAane 

MHCf)OpMaiJ,MM. 

M b pe3ynbTaTe Ha BaxHeMLui/iti Bonpoc 

O npMHMHaX B03HMKH0BeHMfl C/IOXHOCTH 

cneAyeT otbct Bbi3bmaiOLAe npocTOM: 
cnoxHOCTb B03HMKaeT, noTOMy hto MOxeT 
B03HHKaTb, nocKO/ibKy sto He 3anpeiAeH0 

Cj3yHAaMeHTa/lbHblMM 33K0HaMH . C/iox- 

HOCTb He «cneuna/ibHO B03HMK/ia», a «npo- 
nyiAeHa», Haiuy BeTKy 3bo/ik)14mm npocTO 
hi/1 pa3y Bcepbe3 He npnxuMano molahnm 
ot6opom, 1/1 Mbi «xnpyeM», noAAepxi/iBaa 

1/136 bITOHHyKD CTIOXHOCTb. 

BbipucoBbmaiOTcn oco6eHHbie Hep™ 
nocTCOBpeMeHHoti Teopnn sbotiioumm 
KaK nacTi/i HayKi/i nocTMOAepHa. 3to cjiox- 
Han cucTeMa Aono/iHMTenbHbix B3mnA0B, 
onupaioiAaaca Ha MOAe/in, Koropbie 3a- 

HMCTBOBaHbl M3 CTaTMCTMHeCKOM 0M3MKM 

1/1 nonynnuMOHHOM reHeTMKM, a TaKxe Ha 
peKOHCTpyKu,nn cfiaKTMHecKoro sbojiio- 
UMOHHoro npouj/ioro. flnn HayKi/i nocTMO- 
AepHa xapaKTepeH otk33 ot no3i/iTi/iBHoro 
ct>opMynnpoBaHMn co6ctb6hhom u,enbHoPi 
Bceo6beM/noiAeii Teopnu, comacne Ha 
npMHunnnaTibHO Heue/iocTHbiM ko h m o - 



MepaT B3rnflA0B. HayKa He MOxeT yno- 
Ao6nTbcn (JjujiococtiaM m Bee OTpnuaTb, b 
HayKe ecTb HappaTMBbi (napaA^rMbi), ho 
b 3B0/iioi4MOHHoCi 6nonornn Tenepb HeT 
eAi/iHOM Teopi/in, o6"bflB/iflioiAeM anbTep- 
HaTUBbi noxbio, a i/iMeeTCH nepen/ieTeHne 
noAxoAOB pa3Horo ypoBHH a6cTpaKi4nn. 

OnucaHne sbojiioumm caMO MMeeT 
oneHb BbicoKyio c/ioxHOCTb m conpoTMB- 
nneTCd jiio6oMy o6o6iAeHMio. rio/iHoi/i 
Teopi/11/1 , noAo6HOM CTaTncTunecKoCi 
c[)H3MKe, b 61/ionori/ii/i He MOxeT 6biTb. 
Bo3MOXHbi nacTHbie Teopun Rnn pa3Hbix 
acneKTOB sbojiioumh, CBsi3aHHbie He- 
TpuBna/ibHO. 3Bonioi4MOHHafl 6nonorufl 
ocTaeTcn «ncTopnnecKOM Hay kom » , b 
kotopom MHoroe peiumi c/iynaK. CneAy- 
eT npn3HaTb, hto ncTopun yHi/iKa/ibHa h 
ee He/ib3n no/iHOCTbK) onucaTb o6iahmm 
3aK0HaMi/i. A 3aAana HayKi/i — y3HaTb KaK 
moxho 6anbLue o kbxaom yHMKa/ibHOM 

MCTOpMHeCKOM C06blTl/ll/l. 

CoBpeMeHHbie (m npoimibie) 3bo/iioli,m- 
OHHbie 06'bqcHeHMn nBTmHDTcn ynpoiAeH- 

HblMH «MU0aMM», HO BCe Xe ^3blK 3TI/1X 

mm(})ob /lyniiie noAxoAUT A-n^ ct>opMyni/i- 
poBKi/i 1/1 npoBepKi/i rnnoTe3, CTMMyni/ipy- 
ioiAi/ix Aa/ibHetiLuee ncc/ieAOBaHne, neM 
KaKoe-Hi/i6yAb << o6"beKTHBi/ipoBaHHoe >> 
onucaHHe. M noTOMy Hejib3fl 0TKa3aTbcn 
ot hi/ix. C/ieAyeT co3HaBaTb, hto sbo/ikd- 
UnoHHbie o6i>acHeHHfl, Bee stm oTBeTbi 
Ha «noHeMy» — ceMaHTi/inecKi/ie npucno- 
co6/ieHnn, ohh onyxaT p,nn ynpoiAeHMq 
Haiuero Mbnu/ieHHn 06 sbojikdumm. 

KpoMe ypoBHn 03ktob n npeACKa3aHi/ii/i 
cfiaKTOB HaM Tpe6yiOTCfi A-na noHUMaHMn 
o6mne no/ioxeHMq. Hostm o6iAneTeopnn 
Hen36exH0 MeTa0opi/iHHbi, ynycKaroT 
MHorne AeTa/11/i pea/ibHocTM, OAHaKO ohm 
xierne pj\n noHMMaHnq. {\nn opueHTupo- 
BaHMn b Mupe HaM hbao MMeTb KapTHHy 
pean bHOCTn, m b Hew — noHUMaHne hcto- 

pi/ll/l XI/13H1/1. 

KaKOBa xe 3Ta caMan o6iAan (fiOHOBaa 
KapTMHa, Ha kotopom BbipncoBbiBaeTca 
coBpeMeHHaa Teopnn sbojihdumm xhboto? 
3to Teopi/m MyribTHBepca, MHOxecTBa 
B03M0XHNX mmpob, KOHuenunH 6ecK0- 
HeHHoro Ko/ii/iHecTBa noAo6Hbix Bce/ieH- 
hhx (no A/ieKcaHApy Bn/ieHKHHy). Mi/ip 
MHorux MnpoB, rAe ecTb peiiinTe/ibHO Bee, 
hto (JsyHAaMeHTa/ibHO He 3anpeiAeHo, m 
b 3tom Mupe BbicTpai/iBaioTcsi TeopuM o 
BeponTHOCTn Toro, hto Bee paBHO ecTb. 
3Ta TOHKa 3peHHsq CHMTaeTcn cfiyHAaMeH- 
Ta/ibHOM AJifl MccneAOBaHHn sbo/iioumh, 
6a30B0M KapTi/iHOM Mi/ipa, b kotopom npo- 
mcxoaut Haiue no3HaHne — hb kotopom 
HanHcaHa KHi/ira E.B. KyHMHa. 
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Yxac 
AaHHiiKa 

KaHflMflaT 6no/iornHecKnx HayK 
K.r.MMxaM/iOB 

HOBasi KHura Bbiuina b cepnw «Pa3- 
Hoo6pa3ne xmbothhx", KOTopyra 
BbinycKaeT MOCKOBCKoe M3AaTe/ibCTBO 
«KMK» coBMecTHO c 3oo/iornHGCKMM mhctm- 
TyTOM Poccmmckom aKaAewinn HayK (CaHKT- 
nerepSypr). CpeAn APyn/ix M3AaHHM b stow 
cepnw — KHurn, nocBsiiAeHHbie npecHOBOA- 
hom ruApe, ropoACKOMy Kowiapy, wiaMOHTy, 
SpanHOM >km3hh nTni4 (B.A.naeBCKMM, «nep- 
HaTbie MHoro>KeHi4bi»), a TaKxe oBMTarensiM 

MOPSI H nOABOAHbIM MCC/lGAOBaHUHM (B TOM 

HMC/ie C.KD.TaraeB, «3anncKM BOAona3Horo 

CTapLUMHbl»). 

ABTopbi «Kneuj,eBOM» khmi~m — M3BecTHbie 
cneunanncTbi-aKapo.no™, coTpyAHMKH 3oo- 
norMHecKoro MHCTMTyra, cynpyn/i AHApen Hn- 
KonaeBMH AneKceeB m EneHa BceBO/iOAOBHa 
fly6nHMHa. (HanoMHMM, hto HayKa o KneLAax 
Ha3biBaeTCsi aKaponon/iefi. ApaxHonorwa — 
HayKa o nponnx nayKOo6pa3Hbix: nayKax, 
CKopnnoHax, ceHOKOCuax MT.fl.) 

K/ieiAn — SojibLuan v\ oneHb pa3HOo6pa3- 
Haa rpynna icnacca nayKOo6pa3Hbix M3 noATn- 
naxennu,epoBbix, KOTopaa, noivionMAaHHbiM, 

BKJIKDHaeT CBblLUe 40 000 BHAOB (nO MHeHUKD 

aBTopoB KHurn — Sonee 60 000 bmaob). Yne- 
Hbie ao cnx nop cnopsrr, pa3MecTHTb rm mx 
MHoroHuc/ieHHbie ceivieficTBa b Tpn, nereipe 

M/lMCeMbOTAenbHblXOTpS1AOB. K/ieiAn, KaKH 

nponne nayKOo6pa3Hbie, — oneHb AanbHue 
poACTBeHHMKM HaceKOMbix: y hhx neTbipe (a 
He tph) napbi Hor, HeT neTKO BbiAeneHHOM 
ronoBbi, xeBarenbHbix neniocreti, cnoxHbix 
ma3, hmktoh3 hmx He yivieeT neTare. I/I Hace- 
KOMbie, n nayKoo6pa3Hbie othochtch KTMny 
HJieHMCTOHornxxnBOTHbix, ho Ha3BaTb KneiAa 
m/ih nayKa «HaceKOMbiM» — rpy6aa oiiin6Ka. 

rinTaiOTCfl icneiAM no-pa3HOMy. EcTbcpeAn 
hmx n xmiahukm, m canpocf>ann (noAteAa- 
Tenn oSteAKOB), v\ napa3MTbi pacTeHuti n 

XMBOTHblX, B TOM HMC/ie CaMbie HaCTOflLAMe 

KpoBOCOCbi. flaHHaa KHura nocBHmeHa 
AByM BHAaM KpynHbix KnemeM H3 ceivieCi- 
CTBa MKCOAOBbix — necHOMy Ixodes ricinus 
n TaexHOMy Ixodes persulcatus, a TaKxe 
6one3HsiM, B036yo,MTeneM kotopwx ohh 

nepeHOCHT. 3™ KneiAM-KpOBOCOCbl LLIMpOKO 

pacnpocTpaHeHbi b necHOM 30He EBponu n 
Poccmm, ot caMbix 3anaAHbix pernoHOB ao 
fla/ibHero BocTOKa. KoHeHHO, xoTenocb 6w 
y3HaTb hto-to m npo APyrux hkcoaobwx K/ie- 
lAeti, HanpnMep npoxMrenetinecocTCnHOM m 
CTenHoti 30H M3 poAa Dermacentor (ropa3A0 
6oneecnMnaTHHHbix no BMAy, neM nKCOAecbi, 
c KpacuBbiMn nnTHbiujKaMM Ha cnnHKe), Toxe 

KPOBOCOCOB U «nepeHOCHMKOB». Ho, yBbl, B 

KHure 06 stom hm c/iOBa. Ha to ecTb «Xn3Hb 

XMBOTHblX*, pyKOBOACTBa nO MeAHUMHCKOM 




30onornn u cf)yHAaMeHTanbHbie TOMa b ce- 
pnu «OayHa Poccmm m npMnexamMx CTpaH» 
(paHee — «OayHa CCCP»). 
KHura pa3Ae/ieHa Ha maBbi , nocB^iAeHHbie 

MCTOpHM OTKpblTMfl AByX BMAOB KTieLU,eM, MX 

BHeiuHeMy 06/iMKy, xM3HeHHOMy i^MK/iy m 
o6pa3y xm3hm, BparaM m napa3MTaM, 6o- 
ne3H?iM, KOTopbie ohm nepeAaiOT, cnoco6aM 

MHAMBMAya/lbHOM 3aiAMTbl OT K/ieiAeM M 

caMOM r/iaBHOM npo6/ieMe — KaK yAa/iMTb 
npMCocaBiuerocd KneiAa (cm. Bpe3Ky). TeKCT 
opMeHTMpoBaH crapee Ha o6biBaTerm c mm- 
HMMa/ibHOM HayHHOM noAroTOBKOM, neM Ha 
cneuManMCTa-3oo^ora. Oah3ko HMKaKoro 3a- 
MrpbiBaHMflCHMTaTeneM He npoMexoAMT, khm- 
ra HanMcaHa Ha xopoiueM HayHHOM ypoBHe. 

KpaTKoe onMcaHMe BHeniHero BMAa ro- 
noAHbix, eLAe He HanMTaBiuMxc^ KneLAeM 

AOnOTIHeHO UBeTHbIMM Cf)OTOrpact3MflMM Ha 

BKneMKe. M LuecTMHorMe timhmhkm, m BOCb- 

MMHOTMe HMMCf)bl, M C3MKM, M CaMUbl MKCO- 
AOBblX KTieLAeCl nbKDT KpOBb Ten/lOKpOBHblX 

xmbothwx, b nepByio onepeAb MneKonMTa- 

KDIAMX M nTMI4. OCHOBHbie KpOBOCOCbl, K3K M 

y KOMapoB, — caMKM; b OT/iMHMe ot KOMapoB, 
caMUbi K/ieiAeM MHorAa roxe cocyT KpoBb, 
xoto npeAnoHMTaiOT neneQnoe ro/iOAaHMe 
m/im cok pacreHMM. HaeBiuaflCfl caMKa CTa- 
hobmtch noHTM Luapoo6pa3HOM — o6teM ee 
Te/ibua MoxeTyBe/iMHMTbcn b 30 pa3! 

K/ieLAM-MKCOAecbi 60/ibiiiyio nacTb xm3hm 
npoBOAflT b necHOM noACTM/iKe. Ohm mlayt 
cbomx xo3?ieB-npoKopMMTejieM no 3anaxy, 
oiAymafl era Ha orpoMHOM paccTO^HMM — ao 
15 MeTpoB. (flriMHaTe/iacaMKM MKCOAeca He 
npeBbiiuaeT4 mm! ) flpyn/ie opMeHTMpbi — co- 
TpnceHMe noHBbi ot niaroB 6yAyiAero xo3^m- 
Ha m BbiAe/iaeMoe mm renno. KneLAM noAXM- 
AaraT jnecHbix 3BepeM okojio mx nocTonHHbix 
Tpon, cmah Ha KycTax mtim TpaBMHKax Ha Bbi- 
core ao 1 — 1,5 MeTpoB, tim6o noAno/i3aK)T k 
SecnenHbiM AanHMKaM, pacnonoxMBLUMMcn 
Ha nMKHMK... HaMSonee aKTMBHbi m onacHbi 

3TM napa3MTbl BeCHOM — paHHMM JieTOM m c 

aBrycTa no HOn6pb. B CM/ibHbiM AOXAb mtim b 
cepeAMHe conHeHHoro aha MKCOAecbi cma^t 

B yKpblTMflX M, K3K npaBMJIO, He OXOTflTCfl. 



A.H.AneKceeB, E.B.fly6nHMHa. 
OnacHbie m oneHb 
onacHbie coceAn: 
«3Hue4>a/iMTHbie» K/ieoiM. 
MocKBa — CaHKT-neTep6ypr. 

TOBapMLUeCTBO HayHHblX 
M3A3HMM KMK, 2014 




KHMfM 



MaKCMMyM mx aKTMBHOCTM TaKOB xe, KaK y 

AMKMX TieCHblX XMBOTHblX, — yTpO M BeHep. 

MHrepecHO, hto K/ieLAM, 3apaxeHHbie BMpy- 
com 3Hi4e<t>anMTa, b cpeAHeM ABMraraTcn b 
nonTopa pa3a 6biCTpee, neM mx He3apaxeH- 

Hbie COPOAMHM. 

«HaHMHaa nMTarbca, K/ieLA BbiAe/i^eT b paH- 
KycniOHy, npeAOTBpauj,aK)LAyK)CBepTbiBaHMe 
kpobm. CneAyKJLAan nopuwa cniOHbi, 3aTBep- 
AeBan, 3aKpen/iaeT K/iema Ha raxe, u,eMeH- 
TMpya Kpaa paHKM». Momcht npMcacwBaHMa 
A/ifl ne/iOBeKa He3aMeTeH, b OTnMHMe OTyKyca 
KOMapa. rioneMy? OKa3biBaeTcn, KneiA npM- 
cacbiBaeTcn b tcx MecTax koxhoto noKpoBa, 

TAe HyBCTBMTeTlbHOCTb KOXM MMHMMa/lbHa. 

3tm MecTa OT^MHaroTca BbicoKMM aneKTpM- 
necKMM noTeHUManoM, KOTopbiM icneiAMOxeT, 

nO MHeHMKJ aBTOpOB, M3MepHTb npM nOMOLAM 

cbomx nanbn — btopom napw KOHeHHOCTCM, 
pacno/ioxeHHbix nocne xe/iMu,ep m nepeA 
BOceMbio xoAM/ibHbiMM HoraMM. A KaK xe Ha 

AMKMX XMBOTHblX, TOXe 3/ieKTpMHeCTBO 3a- 

MepsiKDT? OTBeTa Ha stot Bonpoc b KHMre HeT, 

HO, nO-BMAMMOMy, Ha XMBOTHblX KJieiAM Bbl- 

HyxAeHbi MCKaTb ynacTKM koxm, He noKpwTbie 
rycTbiM MexoM mtim nepbsiMM (MopAa m yniM y 
3BepeM, OKO/iorna3Hafl 06/iacTb y nTMLi), m re 
MecTa, c KOTopbix xMBOTHoe He MoxeT cmm- 
CTMTb napa3MTa. Mmbhho nosTOMy Ha exax, 
KOTopbie He Moryr npoHMCTMTb npocTpaHCTBO 
MexAy Mr/iaMM, o6MTaeT CTonbKO K/ieiAeM. 
BHMMaHMe, AanHMKl BoMLUbcn KneiAa — He 
npMHOCM aomom m/im Ha ywacTOK exMKOB! 

CniOHa KneiAa coAepxMT o6e36oriMBa- 
K)iAMe Beuj,ecTBa, noaTOMy yKyca moxho 
He 3aMeTMTb. CaMKa MoxeT cocare KpoBb 
b reneHMe HecKoribKMx cyTOK. HaeBLUMMca 
napa3MT OTBan m BaeTCsi m naAaeT Ha 3eMnio. 
CaMKa nepeBapMBaeT KpoBb, aMu,a b ee re/ie 
C03peBaiOT. nocne OTicnaAKM simu OHa norM- 
6aeT. (CaMi4bi roxe xMByT HeAonro.) Oahb 
caMKa cnocoBHa OTnoxnTb ot oahom ao Tpex 
TbicflH fiMm xopoujo, hto 6o/ibLuaa HaCTb MX B 
npMpoAe norMSaeT. Umiui pa3BMTMFi KneiAa ot 
flMu,a ao B3pocnoM ocoSm pjwncn 3 — 5 neT. 

AnoHeMy, coOcreeHHO, icneiAM-MKCOAecbi 
TaKonacHbi? BXXBeKe BbincHMnocb, hto ohm 
nepeHOC^T B036yAMreneM onacHeMiuero 
bm pycHoro 3a6oneBaHMn — KnemeBoro 
SHuecfianMTa. 3Ta MHqbeKUMn nopaxaeT ce- 
poe BeiAecTBO ronoBHoro M03ra, oSononKM 
ronoBHoro m cnuHHoro M03ra. 3Hu,ec()anMT 

npMBOAMT K OCnOXHeHMSIM Ha BCK) XM3Hb, 

nacTO m k CMeprenbHOMy MexoAy. Oh pac- 
npocTpaHeH ot HeKOTopwx o6nacreM Eb- 
poneticKOM Poccmm ao Cm6mpm m flanbHero 
BocTOKa. MecTHoe HaceneHMe, nonynan 
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HeSo/ibLune nopu.un B036yAHTe/m c paHHero 
AeTCTBa, MMMyHH3npyeTca. Han6o/iee apro 
3Hu,ec()anMTHafl npoS/iewia Bcra/ia b 1930-e 
roAbi, KorAa MO/iOAaa coBeTCKan B/iacTb 
Hana/ia aKTHBHoe ocBoeHMe npnpoAHbix 60- 
raTCTB Cn6npn wflanbHero BocTOKa. Eo/ie/iu 
i/i yMnpa/in npne3xne reo/iorn, Tonorpacfibi, 
KpacHoapMeMu,bi. no yKa3aHnro HapKOMa 
oSopoHbi K.E.BopoLunnoBa b 1937 roAy 6bma 
opraHM30BaHa cneuua/ibHaa 3KcneAnu,na 
HapKowiaTa 3ApaBooxpaHeHna, b kotopom 
npi/iHHJiM ynacTue BeAyiAne napa3HTO/iorn 
u MeAHKM-snnAeMnonoru. AKTUBHbie uc- 
cneAOBaHHa npoAO/ixa/incb b Tewem/ie 
Bcex npeABoeHHbix neT, n yqa/iocb 6biCTpo 
BbmBMTb Bi/ipycHyK) npupoAy B036yAHTe/isi 
3Huec()anMTa. CeroAHH ot stom 6o/ie3Hi/i 
Ae/iaiOT npnBMBKy, KOTopaa o6a3aTe/ibHa, 
ec/iu xi/ne/ib MocKBbi v\nv\ CaHKT-neTepSypra 
eAeT, Hanpmviep, b Cn6npb win Ha torfla/ib- 
Hero BocTOKa. 

Apyrasi HenpuHTHaa 6o/ie3Hb, o KOTopon 
3aroBopu/iw b nocneAHne 20 — 30 JieT, — 
6oppenuo3, v\sw\ 6o/ie3Hb /lanivia. 3to 6aK- 
TepnajibHoe3a6oneBaHneTaKxenepeHoc$iT 
MKCOAOBbie icneiAM. Oho nopaxaeT caivibie 
pa3Hbie opraHbi (cycTaBbi, noBepxHOCTb 
Mbiiiiu, n Aaxe cepAua) 1/1 npoaB/iaeTCH He 
cpa3y, hto 3aTpyAHneT paHHioio Anamo- 
CTMKy. EAUHCTBeHHbiM BepHbiM noKa3aTe/ib 
HannHMfi 3a6o/ieBaHHH — aHa/in3 kpobm Ha 
npMcyTCTBue stmx 6aKTepnfi. B HacTOHiAee 
Bpewin n3BecTH0 yxe neTbipe naToreHHbix 
A™HeTOBeKaBMAa6oppe/inn.KcoxaneHnio, 
HaAexHoro /leneHi/iH 60ppe.n1/103a ao chx nop 
He pa3pa6oTaHO. 

1/lTaK, ot hkcoaobmx KnemeCi hbao 3a- 
LAMLAaTbca. flna pa6oTHHKOB3KcneAnu,MM b 
TaexHoti 30He Poccmm yxe AaBHO co3AaHbi 
«3Huec|Da/iMTHbie» koctomw. PyKaBa m iuTa- 
HMHbi HeoSxoAUMO 3a™rnBaTb pe3MHKaivin 
n/11/1 cneuua/ibHbiMn 3aBH3KaMn , HTo6bi 
nperpaAHTb K/ieiAaM nyTb k Te/iy ne/iOBeKa. 
LLlTaHbi cneAyeT 3anpaB/iHTb b hocki/i; a eiAe 
nyHLue — HaAeBaTb pe3MHOBbie canorn, no 
maAKOM noBepxHOCTn Korapbix K/ieiA co- 
CKa^b3biBaeT. ro/iOBy /lynwe Bcero npuKpbiTb 
n/iOTHO npw^eraioiAMM KanioiuoHOM. B 60/iee 
c/ioxho ycTpoeHHbix npoTi/iBOK/ieiAeBbix 
KOCTKDMax ecTb eiAe BHyTpeHHaa pbix/iaa 
py6aiiiKa, KOTopaa 1/1 3amnLuaeTOTyKycoB, n 
BnnTbiBaeTflniiiHK)K) B/iaryTe/ia. TKaHbTaKnx 

KOCTK3MOB AO/lXHa 6blTb Me/lKOHHei/ICTOfi, 

HTo6bi nepe3 Hee He npoHi/iKa/11/1 Me/iKi/ie 

HHM(J)bl U /lMHUHKH K/ieiAefl. 

ApyroPi BaxHbiti npnewi 3aiAMTbi — caMO- 
1/1 B3anivioocMOTp nocne B03BpaiAeHi/iH n3 
neca. 3to hbao Ae/iaTb BcerAa, He BaxHO, 
npnivieHfl/iH Bbi npoTnBOKJieiAeBbie cpeACTBa 
n/in Hex Xi/iMi/inecKne npenapaTbi npoTMB 
KJieiAeii pa3pa6oTaHbi, ho ohm AOBO/ibHO 

HAOBI/ITbl, 1/1 HaHOCMTb ux Ha raxy hm b KoeM 

cnynae He/ib3a — TO/ibKO Ha OAexAy. 

ITiaBHbiM pe3y/ibraT npoHTeHi/ia khm™ — i/ic- 
nyraHHbieAaMHMKM n/iio6nTe/ii/i nuKHUKOB. Ec/in 
ot K/ieiAeBoro 3Huect>annTa moxho yoepenbCFi 
CBoeBpeivieHHbiMH npuBUBKaMM, to 3auj,nTbi 
ot 6oppe/ino3a npaiannecKH He cyiuecTByeT. 
Ho Bce-TaKH AanHHKOB moxho yTeiuMTb: He 



KaxAbiM KneiA 3apaxeH. K Towiy xe B036yAM- 
Te/ib-6oppe/infl nepeAaeTCsi b KpoBb nenoBeKa 
TO/ibKO nepe3 Bocewib nacoB noc^e Hanana 
KpoBOCOcaHMa, TaK hto ot 3apaxeHi/ia Moryr 
cnac™ CBoeBpeivieHHbie ocwioTpbi. 

K coxaneHMK), b KHure BCTpenaoTCfl ao- 
caAHbie olumSkm. TaK, c/iobo «xe^nu,epbi» 
(nepBan napa KOHewHOCTew xe/inu,epoBbix, 
noxoxaa Ha KneiuHn), no MHeHi/110 aBTopoB, 
npoMCxoAUT ot naTUHCKoro schisis (paciAe- 
n/ieHne); HacaMOM Ae/ie BApeBHerpenecKOM 
H3biKe ecTb c^obo chela — K/ieujHH, KoroTb. 
ApaxHO^or — 3to ncc^eAOBaTe^b He nayKOB, 



a nayKOo6pa3Hbix. Arachniden no-HeMeu,Kn 
He «KneLAM», a on^Tb xe nayKOo6pa3Hbie. 
He c/iMiuKOM yAanHO BbipaxeHne «TpexHoraa 

TIMHHHKa» npMMeHHTe/lbHO KTIMHMHKeCTpeMfl 

napaMM hoh 

noABOxy nTor: KHnra no^e3Ha u nHTepec- 
Ha. KpaTKO, npocTbiMH3biKOM M3noxeHaAO- 

BO/lbHO CTIOXHafl HHC|X>pMaLJ,L/IH, 1/1/1/1 HDCTpa- 

tmbhwm MaTepna/1 Tuj,aTe/ibHO noAoSpaH. 
PeKOMeHAyK) Ann npoHTeHMa /iio6nTe/iflM 
npnpoAbi, npenoAaBaTe/i^M u 3anHTepe- 
coBaHHbiM yneHMKawi luko/i, KO/i/ieAxeCi v\ 
rnMHa3HM. 



KaK yfla/iMTb npucocaBinerocn K/iema? 

0rpbiB0KM3 KHwnA A.H.AneKceeBa v\ E. B.fly6nHMHoti 

B 20— 30-x roAax nponi/ioro cTO/ieTuq ttnewja npocra Bbipe3a/iu BMeCTe c ynacTKOM koxm 
Ha mySuHy ao 1 cm. OaKTMnecKu Bbipe3a/iu ynacTOK co c/iiohom, Korapyio K/ieiu Bb\p,ennn b 
paHKy, HTo6bi M36exaTb nonaAaHuq B036yAHTe/m MH4)eKu,MM b opraHM3M. 3aTeM 3to MecTO 
npuxurann. Tenepb noAo6Hbie BapBapcKue, xots m AOCTaTOHHO scjjctjeKTMBHbie MeTOAbi He 
npuMeHfliOT. 

Ec/im Bbi noMMa/in Ha ce6e ABnraioiAeroc?i K/iema, cnepyer era yHUHTOxuTb; cxenb 
cnuHKOM, pa3AaBMTb Ha KaMHe w i. a. Hm b KoeM c/iynae He AaBMTb pyKaMM, t. k. Ha raxe pyK 
Moryr 6biTb Mi/iKpoTpeiAMHbi . 

Ec/in k BaM npMCocanca K/ieiu, He crapaPiTecb BbiAepHyTb era KaK moxho 6bicrpee. Topa3- 
AO npaBM/ibHee He Toponacb BbiTamMTb ero, ncno/ib3yfl KaKoe-Hn6yAb npncnoco6/ieHue: 
nnHueT, LuunHMKM, neT/iu (ohm npoAaraTcn BanTeKax). Ecnny Bac HeTHusero noAo6Horo, to 
CAe/iatiTe M3 hmtkm He6o/ibLuyra neT/iio, 3a™HMTe ee y ocHOBaHHq xo6oTKa K/ieiAa, y koxm. 
npoHHO 3aTHHyB neT/ito (ho He nepepe3aB u He pa3opBaB xo6otok), MeAneHHO noKanMBan 
H3 CTopoHbi b CTopoHy, nocTapaiiTecb BbiTamMTb K/ieLAa. Hub KoeM cnynae He tahmtc BBepx, 
pHCKyeTe OTopBaTb xo6otok. KaK nnmeT A.H.LUanoBa/i (1961), t3kom MeTOA M3B/ieHeHnq 
K/ieiAeM hmtkom 6bi/i npeA^oxeH b 1938 roAy ynacTHMKOM Aa/ibHeBOCTOHHOM 3KcneAnu,nu 
n.M.MapnKOBCKMM, Torqa «MecTHbiM pa6oTHMKOM», 3aTeM npoc()eccopoM-3HTOMO/ioroM 
ToMCKoro yHMBepcuTeTa. 

noBTopaeM: nocneiuHoe yAa/ieHne K/ieiAa HeyMecTHo! ripu stom naLAe Bcero BbiAaB/in- 
BaiOT ero coAepxnMoe. B TaKOM c/iynae Bi/ipyc (ec/iu oh ecTb) Bee paBHO nonaAeT b paHKy 
Ha Koxe, noBpexAeHHOM K/ieiAOM. 

Ec/im Bbi BbiTamn/in K/ieuj,a n He pa3AaBu/in ero, ho b Koxe ocTanca xo6otok ( Bi/iAHa nepHan 
TOHKa Ha MecTe npucacbiBaHuq), yAanwTe ero ur/ioPi u/in 6ynaBKOM, o6pa6oTaHHOM Ae3MH- 
c)3MLj,MpyKDLAHM cpeACTBOM. rioc/ie yAa/ieHuq xo6oTKa sto MecTO cneAyeT CMa3aTb moaom. 

HapoAHan MeAMUMHa coBeTyeT or\s\ yAa/ieHuq K/ieiAa CMa3aTb ero Mac/iflHi/i croft xma- 
KOCTbK) (KepocuHOM n/in pacTMTe/ibHbiM Mac/iOM). 3tot cnoco6 scMjeKTMBeH, ho KpatiHe 
BpeAeH! K/ieiA AeftcTBMTe/ibHO nonbrraeTCfl caM noKHHyTb MecTO npucacbiBaHnn, OAHaKO 
npu 3tom oh 6yAeT BbiAe/iaTb Bee 6o/ibiue c/iiOHbi, a c/ieAOBaTe/ibHO, Bee 6o/ibLue B036y- 
AMTe/ieM, ec/iw K/ieuj,3apaxeH. 

Hub KoeM cnynae He cneAyeT BbiTacKMBaTb K/ieLAa3y6aMM. 3to BepHbift nyTb bbcctm bo3- 
6yAHTe/ia (npexAe Bcero Bnpyc) b c/iM3MCTyra pTa. Oahh nana, yBMAeB K/ieLAa Ha ro/iOBe 
CbiHa, b yxace BbiKycw/i ero. CbiH ocTa/icn 3AopoBbiM, a OTeu no/iynu/i ABa B036yAHTe/w 
OAHOBpeMeHHO, 3a6o/ieB w 3Hu,ecJ)a/iMT0M, m 6oppe/ino30M. 

BbiTaiAMB K/ieiAa, hbao m/im yHMHTOXMTb ero, ho He AaBMTb na/ibuaMH, KaK Mbi Hannca/iu 
Bbiiue, n/in, ec/iu K/ieLA AOBO/ibHO AO/iro ni/iTa/ica, coxpaHMTb p/\n ncc/ieA0BaHnq b He- 
6o/ibiiiOM eMKOc™ (bo c(3/iaK0He, 6yTbi/iKe m/im Aaxe b cnMnenHOM Kopo6Ke), nonoxnB TyAa 
HecKO/ibKO TpaBMHOK, HTo6bi K/ieiA He Bbicox. B /ikd6om c/iynae noc/ie i/i3B/ieHeHM^ K/ieLAa 
10 — 14 AHeft c/ieAyeT Ha6/iK)AaTb3acBouM cocToaHMeM, b nacTHOc™ 3aTeMnepaTypoft iena. 

B HacToaiAee BpeMfl no BecHe nonB/ifleTCfl uHcj^opMauufl otom, KyAa o6paiAaTbcn c npn- 
cocaBiuMMMcq KjieLuaMM. 3to HyxHO Ae/iaTb, HTo6bi npw Heo6xoAHMOc™ CBoeBpeMeHHO 
HanaTb/ieneHue. /leneHne 3cf>cf>eKTi/iBHO TO/ibKO b tom cnynae, ec/iu Hanara BTeneHue neTbipex 
cyTOK c MOMeHTa npncacbiBaHHfl K/iema. 

Mbi peraMeHAyeM /iK)6nTe/iflM neca, ocoSeHHO b nepnoA aicrMBHOCTn K/ieLAew, MMeTb c 
co6om cneu,na/ibHyK) «npoTUBOK/ieiAeByio anTeHKy»: 1 ) 4)/iaKOHHMK c 5%-hhm moaom, ko- 
TopbiM cneAyeT o6pa6oTarb paHKy nocne yAaneHMfl K/ieiAa (MOAy6nBaeT Bupyc! ); 2) tk>6mk 

C aHTM6nOTMKOM, HanpMMep TeTpaU,MK/lUHOM M/1M /ieBOMMU,eTMHOM 1/1 3) 6aKTepMU,MAHblM 

n/iacTbipb. (KoHeHHO, xopoiuo 6bi MMeTb TaKxe hto-to ajih BbiTacKMBaHuq icneiAa: nnHu,eT, 
cneu,nanbHbie lahhhukm m neT/iK3/in6o npocTO npoHHyio Hi/iTKy.) HaHeca Kan/iio aHTn6noTi/iKa 
Ha n/iacTbipb, 3aicneMTb mm paHKy, npeABapnTe/ibHO o6pa6oTaHHyio moaom. Ahtm6motmk 
y6uBaeT 6aKTepnn, b nacTHOCTu B036yAHTe/in K/ieLAeBoro 6oppe/ino3a. HaicneftKy ocTaBMTb 
Ha 2—3 cyTOK. 
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Mockp&ckuu CDoM %$\mi 

CETb MATA3MHOB 



EBreHMM KyHMH 

/loruKa onyHasi: 
O npupofle n npoucxoxfleHnn 
6no/iornHecKoPi sbojiiouum 
UeHTpno/inrpacJ), 
2014 



S ftf E'HKl 
K V KM H 



/I O T H K A 

C /I V H A fl 



n^iiym: ecu"' 



BaToti KHure aBTop paccKa3bi- 
BaeT o nepenjieTeHMM cny- 
natiHoro h 3aKOHOMepHoro, 
/lexameM b ocHOBe caMOM cyTM 
XM3HM. B nonwTKe AOCTMHb 6o/iee 
rjiyQoKoro noHnMaHUfl B3anMHoro 
b/imhhhh anynaPiHOCTn m Heo6xo- 

Ahmocth, flBUxyiUMX BnepeA SnojiornnecKyio 3bo/ihdu,mk), KyHUH 
cboaut BoeAMHO HOBbie AaHHbie 1/1 KOHi4enu,nu, HaMenan npn stom 
Aopory, BeAyiAyio 3a npeAenbi cnHTeTMHecKOH Teopnn sbo/iioumm. 
(Cm. Taioxe pei4eH3uio r.KD./lio6apcKoro Ha c.40 b STOMxe HOMepe.) 



A.MapKOB, E.HaiiMapK 

Sbojiioumh. K/iaccunecKne v\p,ev\ b 

CBeTe HOBblX OTKpblTMM 

ACT, CORPUS, 
2014 



I I o TaKoe no/ib3a? KaK onyHaw- 
VJ I Han MyTauwa npeBpamaeT 
I I ayTcaiiAepoB b npouBeTaio- 
mnx no6eAMTeneti? Hto BaxHee a™ obo- 

J1KDUHH — BOMHa HJ1H COTpyAHUHeCTBO? 

KHMra AneKcaHApa MapKOBa m E/ieHbi 
HatiMapK paccKa3biBaeT o HOBetiujux 

MCcneAOBaHMflx MO/ieKynapHbix reHen/iKOB n HaxoAKax najieom~o- 
jioroB, KOTopbie AaioT OTBetbi Ha stu v\ MHorne Apyrne Bonpocbi. 




Kap/i UMMMep 

Mmkpokocm: 
E.coli n HOBaa HayKa o >km3hh 
AnbnuHa hoh-cJwkllih, 
2013 



Escherichia coli, h/ih KMiueHHaa na- 
JlOHKa — CaMbltl OSblHHblM MMKpO- 
opraHM3M m BTOxe BpeMH Bsx.»ev\- 
Uiv\v\ HHCTpyMeHTSnojiornHecKOM HayKn. 
C hum CBH3aHbi MHorue KpynHePiiuMe co- 

SblTMSI B MCTOPMM 6HO/10rk1H, OTOTKpblTHH 

flHK ao HOBetiLunx AOCTuxeHMM rGHHOM MHxeHepnn. Abtop npoBO- 
AMTyAUBMTe/ibHbie napa/i/ie/in Me>KAy >KH3Hbio E.coli v\ ne/iOBeKa. 




MMKpOKOCM 

C «)' «* mm mum * "mimw 



•i l uDWMrcet 



HOnOIHWElKAfl 



KKHTphluhh. E.A.MaHApbiKa, 
H.E.Me/ibHMKOBa 

EuonoruHecKan pereHepauMa 
BGLuecTB: ocHOBHbie npoueccu, 
cudeMbi, o6opyAOBaHne 

UnO «y HHKUTCKMX BOpOT», 

2014 



KHura o6o6iAaeT m cncTeMa™3npy- 
eT pa3p03HeHHyK) HHC()0pMaUMK3 
no npoueccawi u HeciaHAapTHOMy 
oSopyAOBaHMio cucieM SuonoruHecKoti 
pereHepaunn BeiAecTB, aKTMBHo pa3- 
BMBaroiAnxcfl c KOHua npoiujioro BeKa. 

MHorue CTpaHbi pa3pa6aTbiBaioT Ha hx ocHOBe CMCTewibi xu3He- 
oSecneHeHusi 3Knna>Kei7i KOCMnnecKnx oSteKTOB. B KHure TaKxe 
o6cy>KAaeTCfl B03MoxHocTb i/icnoJib30BaHHH mx b «3eMHbix» ue/iflx: 
Ana oxpaHbi OKpyxaKDLueti cpeAbi, b MeAHUUHe, b >kmbothoboactb6, 
b 3amnTHbix coopyxeHi/mx a^h SKCTpeiviaJibHbix cmyaui/ifi, pjw 
peiueHMfl npo6neivibi nuTaHna Hace/ieHvw. 




KeH fl*eHHnrc 

Brainiac. yAUBnTe/ibHbie npi/iK/iio- 
HeHun b MMpe nHTe^^eKTya/ibHbix nrp 
MaHH, MBaHOB u cpep6ep, 2014 



BRAINIAC 



A B 
H 



btop 3toh KHurn — aiviepuKaH- 
ckmm nporpawiMMCT m 74-KpaT- ^ ytuitu&n 

inb\v\ no6eAHTe/ib nony^apHOM 
b CLUA Te/ieBH3U0HH0ti bhktopmhw 
«Jeopardy». OcHOBbiBancb Ha jimm- 
hom onbue, oh MCcneAyeT ncropmo ^-^c 
MHTeji/ieKTya^bHbix nrp b AiviepwKe n 
coBpeivieHHoe no/ioxeHue p,en b stom 

oSjiac™. Ho BnepByHDonepeAbKHnraHeo HeM caMOM, aoBe/iuKOM 
cfieHOMGHe TpuBMu. B pyccKOM ^3biKe HeT aHa/iora stoto c/iOBa. KaK 
hm napaAOKca/ibHO, trivia mo>kho nepeBecTM KaK «HeTpnBna/ibHbiti 
c)3aKT», ho TaK Ha3biBaK>T m Bonpoc, npoBepsiKDiAUM 3HaHne cJsaKTa 
(nnn coo6pa3HTe^bHOCTb), n, HaKOHeu, nrpy b Bonpocbi n OTBeTbi, 
nocTpoeHHyio Ha MHTepecHbix 4>aKTax 



3tm KHwrw mohiho npno6pecTM 

B MOCKOBCKOM flOMe KHMTM. 

Aapec: MocKea, HoBbiM Ap6aT, 8, 
Ten. (495) 789-35-91 
MHTepHeT-Mara3MH: www.mdk-arbat.ru 
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PaAMOHOBOce/ibe 



r * 



Xu/i Aa 6bm b Mockbs My3eti 
paAMO n paAno^ioSnTenbCTBa 
mm. 3T.KpeHKe.nfl. Xn/i ckpomho, ni/rra/i- 
ca, h6m nocna/iH flkipeKunn U,eHTpa o6pa- 
30BaHnq N 9 1685, HaTeppnTopnn KoerooH 
pacno/iarajica, aa eme paAMOJiio6nTe.nn. 
flnpeKi4na nnaTu/ia 3apn/iaTy flupsKTopy 
My3en, oh xe eAUHCTBem-ibiM ero coTpyA- 
hhk, a paAno/no6nTejnn Hec/in paAHoan- 
napaiypy, hmhh/im m pecTaBpnpoBa/in. Be3 

/10XHOM CKPOMHOCTM CKaxeM! COXpaHRTM 

MCTopnio, coxpaHani/i Ky/ibrypy. npaBAa, 
CMTyau,nsq He no3BO.rm.na npno6peTaTb 
CTapyraannapaTypy, v\ My3eti npo6aBJia.n- 

Cfl A06pOXOTHblMH AaflHI/IHMH. HO OnflTb- 
TaKM 6e3 /lOXHOL/i CKpOMHOCTH 3aMeTHM, 
HTO J1IOAH, KOTOpbie XOTe/lM COXpaHHTb 

Ky/ibrypy, HaxoAn/iwcb n HaxoAHTcn. ripn 
paAMOMy3ee pa6oTa/i, ecTecTBeHHO, pa- 

AMOKpyXOK, B KOTOPOM ASTMLUKM yHH/lMCb 

na^Tb v\ OT/innaTb ahoa ot TpaH3MCTopa, 
a 6onee 3»aK>u\v\e — conpoTHBJieHne ot 
KOHAeHcaTopa. H eme BbixoAM/ia b 3c))np 
KopoTKOBO/iHOBa^ paAnocTaHu,Mfl c no- 
3biBHbiMM RK3F, Ha KOTopoti pa6oTa/i ah- 
peKTop My3ea, v\ onnTbxe aotmlukm (qboTO 
1) pea/ibHO npoBOAn^n paAnocBH3n. A 
eLAe npuxoAn^in noceTMTenn, ociasnrnw 
b TSTpaAn TporaTe/ibHbie m BOCTopxeHHbie 
3anncn, AUBuriMCb CTapoti n — o nyAo! — 
pa6oTaioiAeM annapaType (qboTO 2), kto- 
TO BCnOMMHa/l astctbo, kto-to y3HaBa/i 
coBceM HOBoe Ani ce6q. HanpuMep, hto 
b CCCP 6bm 3anpemeH A>Ka3, ho paAno- 
n\o6v\jesw\ co3AaBa/iw ycTpoPicTBa p,nn 
3anncn ycjibiiuaHHOM no Bpaxbeiviy paAMO 
My3biKM (cjjOTO 3), to ecTb caMM Ae.na.nn 
rpaMn/iacTHHKM. A HOCi/iTe/ieM, Ha koto- 
Pom pe3anacb 3ByK0Baa AopoxKa, 6bi/ia 
peHTreHOBCKaa n/ieHKa, n Ha3biBa/ica 
pe3y/ibTaT — «Ha kocthx» (c|50to 4). 
EcTecTBeHHO, HeKOTopbie npenoAa- 

BaTe/lH 4>M3MKM BOAH/1M B My3eM CBOHX 

yneHMKOB, komm ynoM^HyTbiM Bbiiue 

GA^HCTBGHHbM COTpyAHMK EBreHMM Ba- 

cn/ibeBMH CyxoBepxoB paccKa3biBan 06 
ncTopnn paAno. CaMT y My3ea, npaBAa, 

KaK 6blJI CKpOMHeHbKHM, T3K M OCTajlCH 

(http://rrl-museum.cqham.ru), ho, 3aivie- 

THM, C OAHOM yHMKa/lbHOM OC06eHHOCTbtO: 

npo6neMy «nonoB wnw MapKOHn» 3Aecb 
He o6cyxAaK)T c neHOM y pTa, a cnoKOWHO 

H BHflTHO M3JiaraK)T, KTO M HTO MMeHHO 

CAe/ia/i, HTo6bi paAwo CTa/io pea/ibHO- 
CTbK), — ToecTbnepeHMC/ieHbi 12 ne/iOBeK. 
I/I 6bmn b My3ee yHHKanbHbie SKcnoHa™ 
(HanpMMep, 0oto 5 w 6), nonpo6ytiTe, 
KCTaTu , AoraAaTbca, hto sto. 

flo/iro J1H, KOpOTKO J1H, HO npHLU/lOCb 

My3eio noKHHyTb HacuxeHHoe MecTO, oa- 
HaKO HOBoe MecTO OKa3a/iocb — 6biBaiOT m 




b Hanie BpeMfl nyAeca — /lyniiie CTaporo. 
npnK)TMJi My3efi Ko^^eAX CB33n N5 54. 

KaKOM 3T0T KOJIJieAX 60JlbLUOM M KOTO TOTO- 

bmt, Bbi MOxeTe nocMOTpeTb Ha ero caMTe 
(www.ks54.ru). A to, hto ero Anpeicrop 
AyMaeT m o 3aBTpaiiiHeM Ane (peAKOCTb 
no HbiHeniHHM BpeMeHaM), cneAyeT KaK 
pa3 M3 Toro, hto Tenepb noA ero KpunoM 
6yAeT xi/iTb u My3eti paA^o. YHMTbiBan npo- 
qbn/ib KO/i/ieAxa, My3ePi Tenepb b caMOM 
npaBM/ibHOM MecTe: m Konnepycy ot My3en 
nonb3a, m6o moxho cryAeHTaM noKa3aTb, 
KaK 6bmo, a My3eio roxe npnnTHO — 6o/ib- 
iiie 3anHTepecoBaHHbix, noHMMaKJiAnx m 
HecnynaMHbix noceTMTejiefi. 

Mbi BCTpeTH/iMCb c co3AaTeneM My3en n 
3aAa/in eMy HecKonbKO BonpocoB. 




KaK B3M HOBOe MeCTO? 

11/iOLAaAb 6o/ibiiie b ABa pa3a, ho bot 
napaAOKC — pa3MecTHTb Bee 3Kcno- 
HaTbi noKa He yAa/iocb. noTOMy hto Mbi 
pacnonoxn/in mx CBo6oAHee (cJjoto 7) — 
noceTHTe/inivi 6yAeT HaMHoro yAo6Hee; 
3KCnOHaTbl ctoat Ha CTeHAax TaK, HTO 
MOXHO nOHHTb, TAe KOHHaeTCS OAHH M 

HannHaeTcn APyroCi. 

Crano sim Tenepb jiynuje c <J>mh3hc3mm? 

fla, npuneM, KaK v\ c nnoLuaAbio, b Asa 
pa3a. PaHbiue crraBKa 6bino OAHa, Tenepb 
ABe, y MeHH nomwncn noMOiAHt/iK, ycne- 
BaeM CAenaTb HaMHoro 6onbiue. Ho ecnM 
roBopnTb o TeKymux pacxoAax, KOHenHO, 
xnBeM BecbMa ckpomho, Kon/ieAx He 
MoxeT HaM MHoro AaBaTb — Ha ero Tep- 

PHT0PMH HeT He(})T^HblX CKBaXMH, oh m caM 

xuBeT HeSoraTO. 

HeM noivioraeT My sew KO/i/iefl>K m hgm 
My36M — KO/i/ieA*y? 

OTHOiueHne k h3m b uenoM oneHb nono- 
XMTenbHoe, noMemeHi/ie Haiue b ochob- 
hom o6ycTpon/iu, oprTexHUKy o6eiAaiOT, 
BHAeoHa6/iKDAeHue mh cp,enanv\ caMn. 
HyxeH KOHAnu,noHep — ocTeicneHne 6o/ib- 
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we, zieTOM noceTMTensiM cTaHeT xapra. 
3Kcno3Mu,nsq 6yAeT aKTHBHo i/icno/ib30- 
BaTbcn b o6pa30BaTe/ibHOM npouecce. 

B MocKBe ecrb PaAMOMy3efi ct>npMbi 
PKK (www.rkk-museum.ru), Bbi c hum 
noAA©p>KMBaeTe Ae/ioBbie KOHTaKTbi, Ha 

OflHOM M3 BailJMX CTGHAOB BblCTaB/ieHbl 

mx 3KcnoHaTbi. Ho 6biiio eme p,sa paAno- 
My3en, AaHHbie o 4>aKTe mx cymecTBo- 
B3HMA eCTb B MHTepHeTe — Ha 3aBOAe 
«M3JI3» m Ha 3aBOAe «CTapT». HeT jih y 
Bac CBeflGHMM 06 mx cyAb6e? 
YBbi, Hex My3eM MocKOBCKoro 3/ieKTpo- 
jiaivinoBoro 3aB0Aa, KaK MHe CKa3a/i oamh 
M3 ero SbiBLUMx paSoTHMKOB, yxe He cyme- 
CTByeT, cyAb6a 3KcnoH3TOB Hei/i3BecTHa. 
My3ePi 3aBOAa «CTapT», bo3moxho, i/i 
cymecTByeT, ho CBH3aTbCfl c hum He ya,a- 
nocb Aaxe nepe3 aAMi/iHi/iCTpauwo cawioro 
npeAnpuflTMA. ( Kctbti/i , yBaxaeMbie HHTa- 
Te/11/1, Mbi 6yAeM npi/i3HaTe/ibHbi 3a nio6yio 

MHC|30pMai4MK) nO 3THM My3esiM l/l B006lAe 

Ha 3Ty TeMy. — npn/wew. pep,. ) 

HeT Jin y sac Mflew CB»3aTbcn c Typ- 

areHTCTBaMM, HT06bl OHM B03MJ1M CKW 
TypMCTOB? 

1/lAea 3Ta y Hac ecTb, «Mbi eeAyMaeivi». Ho 
k 3 to My H3A0 noAroTOBi/iTbca — Hanpu- 
Mep, HyxHbi Ta6/inHKi/i ko BceM SKcnoHa- 
TaM, /lyHiiie xoth 6bi AByn3biHHbie. 
M xopouio 6bi o63aBecTMCb cmctghom 

«3/ieKTpOHHblM 3KCKypCOBOA» ■ ■ ■ Euj,e 

Bonpoc: a ksk 3a nocneAHMe AecnTu- 

JieTMSl 3B0/1K>UM0HMp0Baj10 paAMOJlK)- 
6MTe/1bCTBO? 

O, 3T0 oneHb MHTepecHan v\ 6ojibiuaa 
TeMa. BKpaTuecMTyauwflTaKOBa. PaHbiue 



paAnoriio6MTe/iM co6wpa.ni/i H3 p,eianev\ 
Bee caMM. ripMHeivi co6i/ipa/in, boo6- 
iAe roBopa, ycTpoMCTBa Tpex K/iaccoB. 
riepBoe — paAMOCTaHu,MM, TpaHCHBepbi, 
aHTeHHbi 1/1 Boo6m,e Bee, hto HyxHo Ana 
paAnoriio6MTe/ibCKOM cbh3i/i. BTopoe — 
ycTpowcTBa, c()yHKLi,MOHa/ibHbie aHa/iori/i 
KOTopbix b npi/iHi_i,i/ine moxho 1/1 KynMTb: 
paAnonpneMHMKM, yci/uiMTe/ii/i, MarHH- 
Tocf)OHbi 1/1 TaK Aanee. PaAno/iio6MTejib- 
CKHe KOHCTpyKUHM 6bl/lM opi/iri/iHa/ibHbi, 
KaKi/ie-To mx napaMeTpu o6biHHO nyHLiie, 
HeM y npoMbiiu/ieHHbix o6pa3u,OB. TpeTbe 
— a6co/iK)THo opurnHaribHbie ycTpow- 

CTBa, BbinO/lHflBLUMe (f>y HK LJI/I H, KOTOpblX 

y npoMbiuj/ieHHOM annapaTypbi npocTo 
He 6bmo. 

Ha BcecoK)3Hbie BbicTaBKi/i TBopnecTBa 
paAi/io/iK)6i/iTe/ieM, KOTopbie npoxoAnin 
pa3 b ABa roAa, npue3xann npeACTaBi/i- 
Te/11/1 rocyAapcTBeHHbix opraHi/i3au,ni/i, 

HHCTHTyTOB-pa3pa60THMKOB l/l 33B0A0B- 

n3roTOBHTe/ieM , i/i3yHani/i 3KcnoHaTbi, 
OTJiaBJiHBa/in aBTopoB h pa3HbiMn cno- 

C06aMM, C 60JlbLUHM H/ll/1 MeHbLUUM B03- 
MeiAeHMeM, 3aMMCTB0Ba.ni/l KOHCTpyKLI,l/ll/l. 

MHorne roAbi paAnonio6i/iTe.ni/i TaKi/iM 
HeMHoro CTpaHHbiM nyTeM bhochjii/i cbom 

He C/1MLUK0M OUeHeHHbltl BK/iaA b paAno- 

npoMbiniJieHHOCTb CCCP. 

KpoMe 3ti/ix Tpex HanpaBJieHi/iPi koh- 
CTpynpoBaHi/ifi, 6bmn eme paAno/11061/iTe- 

/1M-K0P0TK0B0/IH0BMKM. OHH 3aHl/IMaJlHCb 

ycTaHOB/ieHneM paAnocBH3n c ce6e 
noAo6HbiMM bo Bcex cTpaHax Mupa (3Ta 
AeaTe/ibHOCTb CTporo KOHTpojii/ipoBa/iacb 
m orpaHMHMBa/iacb, a 6bi.n1/1 roAbi, KorAa 





MY3EM 



paAM0CBA3b c paAnojno6nTe/iflMM Kani/i- 
Ta/incTMHecKnx CTpaH BOo6iAe 3anpe- 
lAa/iacb. — npwMen. pep,.). HaiAe Bcero 

KOPOTKOBOJIHOBMKH CaMI/l KOHCTpynpOBajll/1 

m M3roTaB/inBa/in cbokd annapaTypy. 

CeCiHac ci/iTyaui/m i/i3MeHi/i/iacb cy- 
lAecTBeHHO. Ha pbiHKe noHBi/i/iacb pa3- 
HOo6pa3HeMiiia« annapaTypa c Jiio6biMi/i 
napaivieTpaMM n /iio6oro npeAHa3HaHeHnn. 
nosTOMy AaHHoe HanpaB/ieHne KOHCTpy- 

MpOBaHMfl CyiAeCTBeHHO COKpaTMJlOCb B 

o6beivie. 

Bmammo, 60/ibujee pa3Hoo6pa3ne km- 
nopTHOM annapaTypu CBH3aHO c jiynujMM 
Mcno/ib30BaHMeM «He/iOBenecKoro KanM- 
Ta/ia», }Ke/iaHMn hto-to n3o6pecTM... Ho 
ec/iM stm 06/iacTM b ce6n npoMbiuj/ieH- 
HOCTb, HTO OCTa/IOCb paAMOJno6nTe/isiM? 
B ochobhom ocTa/iwcb KaK pa3 paA^o- 
n io6nTe/i 1/1 - kopotkobo/i hobuki/i . Bo/iee 
Toro, nacTb CBoeM annapaTypu ohm 
no-npexHer/iy KOHCTpynpyK)T w M3- 
roTaB/i 1/1 BaiOT caiviu. fle/io b tom, hto 
n3roTOBMTb TpaHCi/iBep, cpaBHMMbm no 
KanecTBy c xopoiunM MMnopTHbiM, xota 
1/1 bo3moxho, ho BecbMa TpyAHO. yci/1/11/1- 

Tejlb MOIAHOCTM M aHTeHHy M3r0T0BHTb 

npoiAe, a roTOBbie — oneHb Aopori/i. Ha 
TpaHCi/iBep mo6uTenb AeHbm c TpyAOM, 
ho HacKpe6aeT, aocTaribHoe AenaeTcaivi. 
Kpowie Toro, ecTb MeHbiune no oSteiviy, ho 
MHTepecHbie HanpaB/ieHuq pa6oTbi, Ha- 
npniviep BoccTaHOB/ieHne ncTopuHecKOM 
annapaTypbi m MMKpoMHHuaTiopM3ai4nn. 

M3BeCTHO, HTO npM HeKOTOpblX CTM- 
XMMHblX C06blTM?IX, 3eMJieTp?ICeHMflX M 
UyHBMM paAMO/IK>6MTei1M nepBbIMM Ha- 

iia^KMBaiiM onepaTMBHyio CBH3b m HeMano 
cnoco6cTBOBa/iM ycneuiHOM pa6oTe cna- 
caTeiieM. A b MMpHoe Bpeivm? 

CoBepaieHCTByioT cboio annapaTypy, 
npoBOA^T pa3Hoo6pa3Hbie copeBHOBa- 
HMd... Bbi bot ynoTpe6nnn BbipaxeHi/ie «b 
MnpHoe Bpeivin»... HeKOTopoe Bpeivm Ha- 

3aA KOpOTKOBO/IHOBI/IKM nOAK/lKDHH/ll/ICb K 

noncKaM poACTBeHHMKOB bohhob, norn6- 

LUMX B Be/IMKOM OTeHeCTBeHHOM BOMHe, 
1/1 , HaCKOJlbKO S\ 3HaiO, AeMCTByiOT B 3T0M 

Han paB/ie Hi/i 1/1 Bno/iHe ycneiiiHo; xoTHTe, 

BaC C HMMI/l n03HaK0M/llO? 

Pe3ynbTaT0M 3Toro 3HaK0MCTBa CTa/i cne- 
AyioLAn^ MaTepna/i. 
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KyAa 

He AOTflHy/icfl 
MHTepHeT 




«BofiHa 3aKOHHeHa, KorAa noxopoHeH no- 
cjneflHMM conflaT». 3tm cnoBa AneKcaHApa 
BacujibeBMHa CyBopoBa — /i03yHr paflno- 
/uo6i/rre.nePi, o paScrre kotopwx paccKa3a/i 
H/ieH U,eHTpa/ibHoro uuaSa paflnoaK- 
cneflnu,nn «no6eAa» BeTepaH Be/iw<OM 
OTenecTBeHHOM BOMHbi Bnafln^eH M/ibun 

Hy/IKOB, paflHOJlK)6MTe/1b-KOpOTKOBO/1HO- 

bmk (cfiOTO cnpaBa). 

nocne BOMHbi SbiBLunPi LUTypiviaH aBna- 
u,hl/i , noflno/iKOBHi/iK 3anaca B.HHy/iKOB 
TineTHO nuTa/ica y3HaTb hto-jih6o o cyAb- 
6e bomhob 176-ro CTpe/iKOBoro no/iKa 
46-m CTpe/iKOBOPi ahbm3mm, rfls cnyxmi 
ero OTeu,. OAnaxAbi, mhoto ner Ha3aA, 
oh yBMAen nepeAany o bomhckom 3axopo- 
hghmm b Mhchom Bopy m noAyMa/i: 3Aecb 

MOryT 6blTb OCTaHKH OTU,a. 3a HOBblMM 

CBeAGHMfliviM oh noexa/i b noAO/ibCK, b 
UeHTpa^bHbiPi apxnB MuHncTepcTBa 060- 
poHbi. Pa36npan noxe/iTeBLUkieoTBpeMe- 

HH AOKyMeHTbl AHBH3HH, OH HaTKHyjlCH Ha 

KOMaHAnpoBOHHoe yAOCTOBepeHne, Ha 
KOTopoM CToa/ia noAnncb OTu,a. A nepe3 
HeKOTopoe Bpeivm Hy/iKOB no3HaKOMM/ica 
c xeHLAHHOti, cjiyxMBiueM b 46-Pi CTpe/i- 

KOBOM AHBH3MM CaHHTapKOM. B pa3l~0B0- 

pe OHa ynoMAHy/ia 06 oc|3Mu,epe, KOTopbiu 
Ha rpaxAaHKe 6bi/i xyAOXHMKOM. Ho BeAb 

OTei46bl/lXyAOXHMKOM! BbmCHM/lOCb, HTO 

xsHLAHHa Ae^CTBMTe/ibHO paccKa3biBa/ia 
hmghho o HeM. H B/iaAHJieH M/ibHH Hana/i 
e3AHTb TyAa c noi/iCKOBUKaMM. 

HaxoAHTcn 3to MecTO HeAa/ieKO ot 
HoBropoAa, Ha3biBaraT ero «flo^MHOM 
CMepTM», iAnv\, no xyTKOBaTOti cnynaMHO- 

CTH, «MflCHblM BopOM» — nO MMeHM 6/1M3- 

jnexaiAeM AepesHn. 3Aecb Ha ynacTKe b 
HecKO/ibKO KM/iOMeTpoB norn6.no 60/iee 
CTa TbICflH CO/lAaT H o0nu,epoB Btopom 
yAapHOM apMHM Bo/ixobckoto cjjpoHTa. 
npi/i nonbiTKe Ae6/iOKkipoBaHuq JleHMH- 
rpaAa ohm npopBa/in o6opoHy HeivieuKOM 

apMMM, HO H3-3a nnOXOM nOArOTOBKM 

onepauMM apMi/m 0Ka3ajiacb b OKpyxe- 
hmm, h 60/ibLuafl nacTb 60M140B norn6jia 
hjim nona/ia b nnen. HecTHbie hctopmkh, 
KorAa oSpaiAaKDTcq k stum co6bi~™aM, 
UHTkipyiOT flxoHa KeHHeAn: «Y no6eAbi 
Tbicana otuob, a nopaxeHMe BcerAa ch- 
poTa» — m nutuyT, hto nacTb AOKyivieHTOB 
6bma yHMHTOxeHa, a MHorne no ceM AeHb 

MM, MCTOpHKaM, HeAOCTynHbl. M TAe-TO B 
3TMX 60/lOTaX JiexaT ASCHTKkl TblCHH, 3a- 



6biTbie, HenoxopoHeHHbie, nponaBume 
6e3 BecTM. I/I OTeu pacci<a3Hw<a — CTap- 

LUMM JieMTGHaHT Hy/IKOB... 

ynacTHMKM noncKa o6cneAyK)T 6yK- 

Ba/lbHO KaXAblM MGTp 60/lOTHCTOil MeCT- 
HOCTH. OTp^Abl nOMCKOBMKOB Cbe3Xa- 

KDTcq co Bcero SbiBwero CCCP. OcTaHKM 

nOrM6LiJMXC06MpatOT, OHI/ILAaiOT, XOpOHHT 
B SpaTCKMX MOTM/iaX — OTHOCMTe/lbHO 

no-He^OBenecKH. Pa6oTaTb "raxejio n 

4>M3MHeCKM, W MOpa^bHO, KpyrOM BOPOH- 

km, 6onbLiine n Majibie, ocTaTKM TexHUKu, 
CHapsixeHMd m BOopyxeHi/iH. rnaBHbiM 
npeAMeT noncKa — co/iAaTCKi/iti MeAa- 



^bOH: HeSonbiiiOM 36oHMTOBbiM neHa/i, B 

KOTOPOM AO/lXHa 6blTb 3ani/ICKa C ASHHbl- 

mm o ero B/iaAe/ibue, CBeAeHMq o ceMbe 
n aApec — KOMy coo6LAMTb b cnynae 
rn6e/in. He Bee K/ia/in b MeAanbOH TaKyio 
3anncKy, 6biTOBa/io noBepbe: 3ano/i- 

HHLLIb — XMBbIM M3 603 He BepHeillbCfl. 

Ho y 60/ibiuMHCTBa bomhob MeAanbOHbi 
Bee xe 6bi/in. Kpoivte o6bi4Hbix TpaAnu,n- 
ohhhx BKnaAbiiueCi c yKa3aHneivi MMeHM, 
4>aMMnnn, rpynnbi kpobm, b 0ymqpax 
nacTO xpaHnnn KopoTeHbKHe nwcbivia 

pOAHbIM n6nM3KMM. M H O TA3 Te KCT yA3eT - 

en nponecTb cpa3y, HHOTAa bo A3 n Bpeiviq 



Onepamopu paduocmaHifuu R1ATM. Cjieea uanpaeo e eepxueM pndy: B.JlMumpuee (UA1TCF), A.A<pmacbee 
(UA1-144-400), A.3yeaH (RA1TC), n.AMumpuee (UA1TCG), A.BumKwioe (UA1TCQ), 
eHUMHmpHdyBMeKcaHdpoe(UAlTM),A.ApeHdamejiee(UAlTBI^,B.VyMoe(UA3GC),C.AHdpeee(UAlTBD). 
A eiqe ua paduocmanufiu padomwiu KopomtcoeojiHoeum Bjiadwmp Memaiidpoe (UA1TAL), 
Ajiencandp Medsmm (UA1TDN), Cepeeu Audpeee (UA1TBD), Ajierccaudp 3yim (RA1TC). 
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ycne/iM CAe/iaTb CBoe Ae.no, ho 6biBaeT, 
hto cneuna^MCTaM yAaeTca BOCCTaHO- 
BMTb Hani/icaHHoe. 

A MHorfla noMCKOBH kh , i/icnojib3yfl 
KapTOTeKy nepcoHa/ibHbix noTepb jimh- 
hoto cocTaBa UeHTpa/ibHoro apxi/ma 

Ml/IHUCTSpCTBa 06opOHbl, yXMTpfllOTCfl 

onpeflennTb aflpeca poactbghhhkob no 
Haflni/iCHM Ha jioxKax, KOTe/iKax m Kpyx- 
Kax, HaMfleHHbix BMecTe c ocTaHKaiviu. 
OAHaKO, Aaxe MMea no/iHbiM aflpec no- 
rn6ujero, Hatf™ po,d,ctbghhhkob 6biBaeT 

TpyflHO — MeHfl/lMCb aAMMHMCTpaTMBHbie 

Ae/ieHMH, Ha3BaHMA ropoflOB v\ yjiMu,, 
MHorux flOMOB flaBHO yxe He~r, XM/ibu,bi 
CMeHnnn aApeca, o0nu,na/ibHbie op- 
raHH3au,nn He BcerAa OTicni/iKaiOTCfl Ha 
npocb6bi n 3anpocbi. 

KorAa-TO hobtopoackhg paAno/iK)6n- 
Tenn-KopoTKOBO/iHOBUKH npeA-noxM/iM 
pa3BepHyTb b Mhchom Bopy paAMOCTaH- 
14M10, mx noAAepxa/ii/i aAMUHncTpaunfl 
npeAnpnflTM« «A30T» (m TyT xmmmkm...) 
m ropoACKOM kommtgt flOCAAO; Hbme 
mm noMoraeT Morynee npeAnpMATMe 
«Akpoh>» (on^Tb xe — Haum, xmmmkm!). 
BcKope HenoAaneKy ot MecTa noMCKa 
Hana^a pa6oTaTb nK)6MTenbCKaa paAMO- 
CTaHU,Mq c no3biBHbiMM R1ATM. no- 
CKO^bKy B.H.Hy/iKOB espysn b Mschom 
Bop m pa6oTan BMecTe c noMCKOBMKa- 



MM, UeHTpa^bHblM LUTa6 BceCOK)3HOM 

paAMOOKcneAMUMM «no6eAa» nopynM/i 
eMy 6biTb ero npeACTaBMTe/ieM Ha stom 
paAMOCTaHUMM. Bot TorAa-TO m no^BM- 

JiaCb MblC/lb COOSlAaTb pOACTBGHHMKaM 

norM6ujMx o HaMAeHHbix MeAa/ibOHax 
nepe3 paAMonio6MTeneM Tex ropoAOB m 
cen, KOTopbie yKa3biBaraTca b 3anMCKax. 
BeAb paAM0/iK)6MTe/iM BcerAa pearM- 

pOBa^M 6blCTpO — BCnOMHMM HepHO- 

6bmb, 3eMneTpaceHMe b Apmghmm, Aa m 
ApyrMe c/iynaM — m BcerAa 6bi/iM paAbi 

MCnO/lb30BaTb CBOK5 CeTb CB33M. llpMHeM 

paAMO/iro6MTe/iM ecTb rAe yroAHO, Aaxe 
b caMbix Aa/ieKMx ce/iax. 

M bot: «Pa6oTaeT paAMOCTaHUMM Mac- 
Horo Bopa R1ATM. Bbi3biBaeM paAMOTira- 
6MTerieM HepHMroBCKOti, BopoHexcKOM, 
Bo^otoackom, KypcKOM, ApxaHre/ibCKOM 
o6^acTeM. npMeM». Oahmm m3 nepBbix 

OTK/IMKHyTICa paAM0TIIO6MTeTlb M3 HepHM- 

roBCKOM o6/iacTM ynacTHMK bomhu CepreM 
BoroMOTieu (U5RK). EMy nepeAariM A3H- 
Hbie 3anMCKM KpacHoapMeMua nojiy6oTKa 
A^eKcea E/iMceeBMna, m Ha CTieAywiAMM 

AeHb 6blJlM HaMAeHbl pOACTBeHHMKM 

coTiAaTa. Bcero cyTKM noHaAo6MTiocb 
ynacTHMKy bomhw TepMaHy BanMHy (U 1 QB) 
M3 HepenoBu,a, HTo6bi noMOHb b noMCKe 
pOACTBeHHMKOB BO^oroAua KoKLuapoBa 

A.M., a 3TO OKa3a/10Cb BeCbMa C/lOXHbIM 



CTPAHMUbl MCTOPMM 



Ae/iOM. TaKMx mctopmm — 6o/iee mtim 
MeHee TparMnecKMx, 6oTiee m/im MeHee 
0aHTacTMnecKMx (OAHaxAbi yAariocb 
HaMTM ne/iOBeKa b Aa/ieKOM AepeBHe 3a 
ABa saca!) — moxho paccKa3aTb mhoto. 
3anMC^MM o noMCKax, yAaHHbix m noKa 
HeyAanHbix, 3anoTiHeHO y BriaAM/ieHa 
M/ibMna HecKOTibKO TeTpaAeM. Paaom c 

KaXAOM 3anMCbK3 — n03blBHbie paAMOTIKD- 
6MTejieM, KOTOpbIG OTKJIMKa/lMCb, MCK3J1M, 

m, bo mhotmx c/iynasix, c^obo «HaMAeH» 
m^m «H3MAeHa». XeHa, 6paT, AOHb, chh, 
nTieMRHHMua... HaPiAeH tot, KOMy He 6e3- 

pa3/lMHHO. 

B oahom M3 TeTpaAeM B/iaAM/ieHa 
M/ibMna HMTaeM: 

«XeHe, Bjimhobom Map0e CeMeHOBHe. 
YBaxaeMan Mapcjjyuja! 3tot nMiuy naKe- 
tmk, a caM 06/lMBaK)Cb C^e30M. BcnoMM- 
Haio bckd xM3Hb, npoxMTyio 3a 26 ^eT. flo 
CBMAaHMH Mapc^yiiia m chhohkm Bo/ioa^ m 
Bm™. Baiu Myx m nana, Aoporaa ceMbfl, 
Btimhob Tmxoh AHApeeBMH». 

— 9\ pa3biCKa/i Mapcjjy CeMeHOBHy 
b Bo/irorpaAe, — tobopmt Bnap,v\neH 
M/ibMH. — Oa/iM nepenMCbiBaTbca. npe- 
KpacHO noMHKD Haiuy BCTpeny Ha MorM/ie 
ee Myxa b 1990 roAy. BAOBa coTiAaTa 
npMexa/ia c AByM^ poc/ibiMM napH^MM. 
CTpaHHO, AyMaio, BeAb OHa coo6uu,MTia 

MHe B OAHOM M3 nMCeM, HTO ee CblH Bo- 

^oasi yMep. Kto xe sto? Myx? BoribHO 
mo/ioa- BpaT? O HeM OHa MHe hmkotab 
He paccKa3biBa/ia. OKa3a/iocb, npoBO- 
xaq Myxa Ha qbpoHT, Mapc()a CeMeHOBHa 
xAa/ia TpeTbero pe6eHKa. 

«ToBapMiAM, AoporMe APy3bn, HaCiAeTe 
Tpyn mom m 3Ty 3anMCKy, npomy cooSiAMTb 
no aApecy: AepeBHa HyAMHOBKa, PoMa- 
hobom AHe. 3to mosi jiio6MMafl. A Ha HaA- 
rpo6be HanMLUMTe: "MorMTia HeM3BecT- 
Horo coTiAaTa">=. fleBywKy noKa HaMTM He 
yAa/iocb. Ho Bnapy\nen MribMH He TepneT 

HaAeXAbl, HTO OAHaXAbl, BblMA^ B 30MP, 

oh yc/ibiniMT: «fla, f\ ja caMan Ahsi...» 

HbiHne BriaAMTieHy H/ibMHy 89 /ieT, ho 
pa3Be MOxeT paAMO/ira6MTe/ib-KopoT- 

KOBOT1HOBMK (n03blBH0M UA3GC), HJieH 

npaBTieHMA Mockobckoto paAMOKJiy6a 
(http://cqmrk.ru/) He BbixoAMTb b 3(J)Mp? 

MaTepwa/ibi noflroTOBM/i 

i1.A.AllJKMHa3M 
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KOTJieTbl 



Hto TaKoe KOT/ieTa? C/iobo «KOT/ieTa» nponcxoAMT ot ct>paHuy3CKoro «cotelette», npon3BOAHoro ot «cote» 
— peSpo. Kjiacci/inecKaH cotelette — 3to OTSnTbiCi h 3axapeHHbm KycoK winca Ha peSpbiuiKe. Ho mu npn 
cnoBe «KOT/ieTa» name npeACTaB/isieM ce6e Kpymoe hjih npoAO/iroBaToe KymaHbe M3 cjjapiua c Ao6aBKaMM 
TpyAHO CKa3aTb, noneiviy cro/ib pa3Hbie 6/iiOAa no/iy'-in.nn OAHHaKOBoe Ha3BaHue. Bo3mo>kho, p,eno b tom, 
hto mbco pj\n jiioSom KOT/ieTbi npeABapuTenbHO o6pa6aTbiBaioT, htoSw oho roTOBunocb 6bicTpee: 0T6uBaroT 
I/inn M3Me/ibHaK)T. HeM KpynHee KycoK wiaca, tbm AO/ibiue oh roTOBi/iTca, a AnnTe/ibHaa TermoBaa o6pa6oTKa 
yxyAiiiaeT BKyc npoAyKTa. 

Sbo/ikduhh noHATMM nponcxoAfi/ia nocTeneHHO. KoT/ie™ He othocetce KTpaAnUHOHHbiM 6n\op,au pyccKofi 
KyxHn; Ha Pycn So/ibiue Bapmii/i m 3aneKann, HeM xapuriM. KoTjie™ Ha KocTOHKe npuin/iu b Hatuy cTpaHy b 
XVIII BeKe n3 3anaAHOti EBponbi, b KOHLje XIX BeKa b poccmmckhx KynnHapHbix KHurax noaBn/incb peuen™ 
pyS/ieHbix KOT.neT, a b «KHnre o BKycHOM n 3aopobom ni/ime», BbiweAwefi b 1939 roAy, noA KOTjieTofi noApa3- 
yMeBa/in yxe n3Ae/ine n3 qbapwa. cpapiu MOxeT 6biTb caMbiM pa3HbiM: MHCHbiM, pwShnm hjih KypnHbiM, Aa 
u KanycTHbiMn KOTneTawiu cewHac hhkoto He yAMBMiub, ho mu 6yAeM roBopnTb 0 KOT/ieTax M3 Maca n nTvujbi. 

KoT/ieTHan na/iMTpa. OTSnToe mhco Ha peSpbiuiKe, KOT/ie™ HaTypa/ibHbie, Ae/iaiOT 1/13 6apaHHHbi n/in cbuhh- 
hw. KycoHKM Hape3atOT 1/13 KopeMKM, to ecTb npuneratOLAeti k no3BOHOHHHKy nacTn rpyAHOM K/ieTKn, MAKOTby 
peopa noApe3araT Ha ABa-Tpi/i caHTHMeTpa, ocBoSoxAeHHyto koctoh Ky TinaTe/i bHO onniAaiOTOTMflca. HraSbi 
K0T^eTa6bmaMflrK0M n He Ae4>opMnpoBa^acbnpuxapKe, MflcooT6i/iBaiOTu HaApeaaiOTcyxoxn/ififl. KoTJie™ 
Ha pe6pbiiuKax ot mecToro m Bbime Ha3biBaiOTCfl He HaTypanbHbiMn, a OTonBHbiMH, xoTfl Ae/iaiOT mx TaK xe. 

TeopeTunecKoe o6ocHOBaHwe 3tom TexHO/iornu p,an Bn/ibflM noxne6KMH: «Maco, ue/iMKOM OTAe/ieHHoe 
ot kocth, cpe3aHHoe c Hee, TepneT no/iOBHHy cbomx BKycoBbix aoctouhctb. B to xe Bpewia KpafiHe BaxHO 
ocBo6oAHTb mhco ot Bcexxn/i 1/1 npoxunoK, nneHOK, hjih, KaK ohm npaBunbHO Ha3biBaiOTCfl, qbacu,MM, OTAe- 
naiOLUMx Apyr ot APyra MejiKne rpynnu Mbiiiiu. flaxe eonn mhco He oneHb yni/rraHHoe n xopomee, to no/iHoe 
yAa/ieHne cfiacuuM cp,enaei ero 60/iee mutkum, oco6eHHO ec/iu ero eiue 0T6uTb». 

Py6/ieHbie HaTypa/ibHbie KOTJie™ roTOBHT H3 pyoneHon HaTypa/ibHOM wiaccbi. TaK Ha3biBaiOT qbapm H3 06- 
pe3K0B roBHAUHbi, cbmhhhw i/i 6apaHi/iHbi, aTaKxe Mflca btopom KaTeropuM, to ecTb OTHOcnTe/ibHoxecTKi/ix m 
tohkhx MbinieHHbix c/ioeB. Ecjim Mflco HexupHoe, k Heiviy AoSaBJiaiOT LunnK. nepeATeivi KaKnponycTUTbMflco 
nepe3 Mflcopy6Ky, ero hbao onucTUTb ot cyxoxuni/iPi u rpy6oti coeAUHMTenbHOM tk3hm . B roTOBbiM qbapiu 
Ao6aB/isiiOT cneu,nn, bo Ay n/in mo/ioko. 

noMMMO py6neH0M HaTypa/ibHOM Maccbi ecTbeiAe Macca KOTneTHaa — (fapui cxne6oM. no npaBM/iawi An^ 
Hero i/icnojib3yiOT nepcTBbiM niueHMHHbiCi xne6 M3 MyKn He HMxe nepBoro copTa, 3aM0HeHHbiki b xojioahom 
BOAe mjih MO/iOKe. 3Ty Maccy hbao xoponieHbKO nepeMeiuaTb, htoOn x/ie6 b new 6bm HeomyTMM u yx Tewi 
6o^ee He3aivieTeH. Ky^MHapHbie yneSHHKn peKOivieHAyiOT 6paTb Ha KnnorpaiviM wiaca 250 r x^eSa, oah3ko 
HeKOTopbie KynnHapu npeAnaraHDT KnacTb 400 m Aaxe 600 rpaMMOB. HtoSw Macca nonynnjiacb 6o/iee nbiiu- 
hom, ee xopoiueHbKO B36nBaraT, oah3ko He ao TaKofi CTeneHu, htoSu ot qbapiua OTAe/ia/ica >Kup. V\3p,enm, 
npnroTOB/ieHHbie M3 KOT/ieTHOM Maccw, Ha3biBaK)TCn npocTO py6neHbiMM. 

He Bee KorneTa, hto M3 ej>apnia. KycoK Msica Ha koctoh Ke nMeeT onpeAeneHHyra qbopMy, M3 HaTypajibHoro 
xe qbapnia m/im KOTneTHOM Maccbi moxho BbmenuTb Bee hto yroAHO. 

KoT/ieTaM npnAaioT qbopMy TpeyronbHMKa c 3aKpymeHHbiMn yrnaMM, htoSu OHa HanoMMHana HaTypa/ibHbiti 
npoTOTun. OBanbHoe n^ocKoe n3Ae/ine Ha3biBaeTca niHwue/ieM. Oh HecKO/ibKO 6o^biue KOT/ie™, hoto/iuj,mhom 
Bcero oko/io caHTMMeTpa. LUHnue/ib n KOTne™ AenaraT KaK H3 py6/ieHOM Maccbi, TaK n M3 kot^cthom. EcTb n 
HaTypa/ibHbM LUHnu,enb, ho oh, CTporo roBopn, He MMeeT OTHomeHMfl k KOT/ieTaM: sto tohkum KycoK Maca b 
naHupoBKe, oSxapeHHbiti bo qbpnTiope. 

OKpymoe u3Aenne H3 qbapiua, b KorapbiM ppdasnen Hape3aHHbiti Me/iKHMM Ky6uKaMn luiihk, Ha3biBaeTCH 
py6/ieHbiM HaTypanbHbiM SucjjLjjTeKCOM (He nyTaTb c HaTypanbHbiM SnqbLUTeKCOM, to ecTb ot6hthm h noA- 
xapeHHNM KycKOM roBHAUHbi). Ero A^aMeTp okotio wee™ caHTHMeTpoB, a TO^iAMHa — Asa. Ecnn cnennTb 
HeHTo noAo6Hoe M3 KOT/ieTHOM Maccu, no^ynuTcsi Sutohck. Ma/ieHbKne uiapuKu M3 py6/ieHOM Maccw, b ko- 
TopyK) Ao6aB^nK3TCbipoM nyK n cwpbie nv\u,a, Ha3biBaK)TCfl qbpuKaAenbKaMM. M3 py6neHOM Maccbi SapaHMHbi 
c pennaTbiM ziyKOM m KypAraHHbiM canoM roTOBqTnro/isi-Ke6a6. Oapw MapuHyioT ABa-Tpn naca, npexAe neM 
xapnTb. JlK3/in-Ke6a6 MMeeT qbopMy ManeHbKofi Kon6acKM, m roTOBsiT ero Ha wnaxKe. M3 KOTneTHOM Maccw 
c HeSojibwi/iM KonnnecTBOM x/ie6a w naccnpoBaHHbiM pennaTbiM ziyKOM BansiioT Te0Te/iu. Ohh Kpymbie, ho 
So/ibiue <t>pnKaAeneK. 

Cjiobo o3pa3ax. 3pa3a — 3to QbapLunpoBaHHaq KOT^eTa, OAHaKoqbopMay Hee He KnaccunecKaa KOT/ieTHafl, 
a npoAO/iroBaTaa. HaTypanbHbie 3pa3bi totobfit h3 uenbHbixKycKOB MflcaTO/imnHofi 1 — 1 ,5 cm, Bbipe3aHHbix 
M3 Ta3o6eApeHHOti Hac™ TyniM. Mx oT6uBaioT u 3aBopaHMBaioT b no/iyHMBLUMticfl machom nucToneK cj)apni M3 
naccupoBaHHoro nyKac3e^eHbio, rpn6aMn m/im aMuaMn. no^ynaraTCsi ManeHbKne Kon6acKM, KOTopwe nepe- 
BA3biBaiOT hmtkom u xapflT. Ec/in roTOBAT py6/ieHbie 3pa3bi, (J)apLu 3aBopa4HBatoT b neneiiiKy M3 kotjiothom 
Maccw. ToTOBoe n3Ae/ine MMeeT <})opMy KnpnunnKa c OBa/ibHbiMn Kpa^Mn. 



no MHem/iK) HeKOTopux Ky/iMH3poB, nMeHHO t3k HaA/iexMT jienMTb n KOT/ieTbi '. He KOJiSacKn M3 qbapwa 
KaiaTb, a CAe/iaTb jieneweHKy, nonoxHTb b cepeAHHy KyconeK 3aMopo>KeHHoro iviac/ia, jieAbiwKy hjih 
HeMHoro SynbOHa Ha/iMTb m 3aiunnaTb. TorAa BHyTpi/i KOT/ieTbi o6pa3yeTCH no/iodb, n bo BpeMa xapKM 
Bee coki/i co6epyTCfl uwieHHO Tawi, a He BbueKyT Ha CKOBopoAKy. Ecjim Bama Komeia OKa3a/iacb nycTofi 
BHyipn m ouyAa hto-to 6pbi3Hyflo, He nepexMBaiiTe, sto BbicoKaa KyxHa. 

fl/ifl Toro HTo6bi KpynHoe n3Ae/ine M3 sbapwa bo Bpewin totobkm He bhcox^o m He paccwna/iocb, ero 
noKpuBaiOT 3aiAHTHoti kopohkom — naHnpoBKOM. OpMKaAe/ibKn n Tec|3Tenn naHupoBaTb He HyxHO, ohm 
MenKMe, n TaK He pa3Ba/iflTCfl, KTOMy xe mx oGnhho He xapuT, a TymaT mjim npnnycKaroT b 6ynbOHe. 

KypMHbiM BK/iafl b KOT/ioTHOG Reno. M3 KypuHoro Maca Toxe Ae/iaioT KOT/ieTbi, u HaTypa^bHbie, h 
pyS/ieHbie. A-na HarypanfaHbix KOTJieT ucnojib3yiOT MycKynbi KypuHOM rpyAKi/i, KOTopwe pacnaAaicrrcH Ha 
BHyTpeHHee Ma/ioe qbmie u HapyxHoe SonbLiioe, coeAHHeHHoe c n/ieneBOM koctohkom. Cawiasi npocTaa 
KOT/ieTa npeACTaBnaeT co6om onuiAeHHoe, OT6n~roe, c HaApe3aHHbiMn cyxoxM/iMHMM So/ibiuoe qbM/ie, b 
KOTopoe 3aBepHyT0 Ma/ioe. 3Toxe 6jiioao moxho roTOBHTb w b 6enov\ naHupoBKe (cHana/ia KOT/ieTy cMa- 
HMBaiOT b nbe30He — civiecM hmu, c mojiokom, a 3aTeM o6BajiMBaiOT b M3Me/ibHeHHOM nepcTBOM MHKMiue 
6enoro xneSa). Ec/im HaTypa/ibHbie KOT/ieTbi roTOBAT M3 ahhm, y KOTopoii cjimlukom TOHeHbKue n/ienM, b 
KOT/ieTKy BcrraB/ifliOT SeApeHHyro KOCTOHKy. 

HaTypa/ibHbie naHupoBaHHbie KOT/ieTbi HepeAKO neM-HngyAb HannHqioT. 3to MoxeT 6biTb rycToii mo- 
noHHbiM coyc, cjjapiu M3 neneHM m/im rpeuKnx opexoB, nepeivio/iOTbix c necHOKOM m 3e/ieHbK) neTpyuiKM. 
BapuaHTOB mhoto, ho Hau6onee 3HaMeHMTbi cpeAn noAo6Hbix 6jiioa KOT/ieTbi Ae-Bo/iaPi m KouieTbi no- 
KneBCKM. 06 hctopmm mx co3AaHna anoxeHbi ziereHAbi, ho, nocKO/ibKy ohm npoTMBopenMBbi n He BcerAa 
Bbi3biBaioT AOBepne, mh mx oScyxAaTb He SyqeM. KoT/ie™ Ae-Bo/iflM, hto b nepeBOAe 03HanaeT «KOT/ieTbi 
M3 KypMi4bi», HaHMHnriM xapeHbiMM rpwSaMM c cbipHbiM coycoM. IIOAaBanM mx 6e3 koctohkm. KoT/ieTa no- 
KMeBCKM AO/ixHa 6biTb c koctohkom, b cfw/ie 3aBopaHMBaroT 3aMopoxeHHyio Ko/i6acKy c/iMBOHHoro Mac^a, 
CMeiuaHHoroc pyS^eHOM 3e/ieHbio, MHorAa c /iMMOHHbiM cokom. EcTecTBeHHO, bo BpeMaxapKM OHaTaeT. 
HTo6bi Mac/WHaa ^yxMua He pacTeK/iacb paHbiue BpeMeHM, KomeTbi no-KMeBCKM naHMpyraT ABaxAbi. 

M3 ivwkotm rpyAKM m HOxeK nTMi4bi roTOB^T KOT/ieTHyio Maccy m nenm M3 Hee KOtneTbi, 6mtohkm, Tectrre/iM 
m 3pa3bi. rioxa/iyM, cawibie npocnaB/ieHHbie M3 pyS^eHbix KypMHbix KouieT — noxapcKMe. fla, mx Ae/iaraT 
M3 KOT/ieTHOM Maccw, ho caivioro /lyniiiero KanecTBa. Xne6 A-n^ cfiapLua pa3MaHMBatOT b c/iMBKax, Mac/10 
6epyT TonbKO c/iMBOHHoe, HMKaKoro MaprapMHa, a r/iaBHoe — naHMpyraT He b MyKe m He b KpoiuKe, a b 
KpoLuenHbix npnMoyro^bHbix cyxapMKax. noxapcKMe KOTJie™ He/ib3a pa3orpeBaTb, MHane BKyc 6/iiOAa 
6yAeT McnopneH. 

KaK m c hgm ecTb? «ropjiHMM >kmp KOuieT» xopoiiio 3aeAaTb rapHMpoM, KOTopuM SoraT neKTMHaMM M 
opraHMnecKMMM KMcnoTawiM. Ha npatcrMKe 3to npaBM^o HapyniaeTca. To/ibKO ^K)nfl-Ke6a6 noAaroT c no- 
MMAopaMM m 3e/ieHbK), Haiue KOT/ieTbi rapHMpyraTxapeHOM KapTOiiiKOM mjim KapTOcjjejibHbiM niope, pmcom, 
ropoLUKOM. KTecfue^flM m 6nT0HKaM, TymeHbiM m^m npMroTOBneHHbiM Ha napy, npeAJiaraioTTOMaTHbiM coyc, 
xapeHbie M3Ae^M?i no/iMBaiOT MacnoM. BoSiueivi, ^m6o mu eAMM BKycHyio KOT/ieTy, jim6o CHMTaeM Ka/iopMM. 

HO BOT Mbl peiilM/lMCb M BblCTynM/lM Ha KOT/ieTy C HOXOM M BM/1K0M. To, HTO M0XH0 pa3Ae/iMTb Ha HaCTM 

6e3 noMOLUM Hoxa, He pa3pe3aiOT. Ot KomeTbi M3 py6/ieHoro Maca OTAe/iaiOT HeSo/ibLUMe KycoHKM 6oko- 
bom nacTbio bmjikm, npM 3tom npM6op moxho AepxaTb b npaBOM pyKe. A hoxom, eoriM yx Mbi ero Bznn 
npMAepxMBaiOT OTAe/i e h h bi m KyconeK. PexyT py6/ieHyio KOT^eiy TonbKO b c/iynae, KorAa OHa noKpbi 
n/ioTHbiM c^oewi naHMpOBKM. 

HaTypa^bHbie m 0T6MBHbie KOT/ieTbi noAatOT Ha KOCTOHKe, KOTopyra o6opanMBaiOT cneuMa/ibHOM n/iOTHO 
6yMaroM — nanM/ibOTKOM. 3to He 3HanMT, hto TaKyra KOT/ieTy moxho B3fiTb, KaK 3ckmmo, m OTKycwBaTb n 
KycoHKy, He no/ib3ysicb CTO/iOBbiMM npMfiopaiviM: noAyiviaMTe, hto SyaeT, KorAa maco OTBa/iMTca ot koctohkm 
m LUJienHeTCfl HaTape/iKy, pa36pbi3rMBafl coyc. MaKOTb nocTeneHHOcpe3aiOTC koctm, nonb3y5iCb 
hoxom m bm/ikom, a KOCTOHKy moxho B3^Tb b pyKM m oSmoAaTb, KorAa npaKTMHecKM Bee cpe3aH0. 
KocTOHKy 6e3 nann^bOTKM BOo6LAe pyKaMM He TporaiOT. 

OcoSoro BHMMaHMa Tpe6yK)T KOT/ieTbi no-KMeBCKM. Bo-nepBbix, ohm b 6poHe M3 naHMpoBKM, bo- 
btopwx, y hmx BHyTpM Mac^o. TaKyio KOT^eTy octopoxho npoTbiKam bmtikom p^aom c koctohkom m 
AaraTMac^y BbiTenb, npM stom ee npMAepxMBaiOT 3a KOCTOHKy, ho He pyKoti, a hoxom (oh BnpaBOM 
pyKe). floc^e 3Toro ot KOTneTbi 0Tpe3ai0T no KycoHKy m c yAOBO/ibCTBMeM eA?iT. 



H.PyHKMHa 



CivieHa 
MapuipyTa 

AiieKcew KapTaujoe, 
A/ieKcaHApa Tawu 

Kaxflyra cy66oTy b flecRTb yTpa Kpnc ye3xa/i Kyo,a r/ia3a 
msiAfiT. B ero ApeBHefi «XoHAe» 3to 6bmo HecnoxHO — hh 
aBTOMaTi/mecKoro ynpaBJieHfia, hh Aaxe BCTpoeHHoro Ha- 
BuraTopa b Hew He MMe/iocb. Xmh Ha ra3 Aa e3xafi. CHanana 
BOKpyr 6yAeT Bee 3HaKOMoe n CKyHHoe. TyT rnaBHoe — npo- 
AOJixaTb exaTb m He 3a6biBaTb CBopani/maTb 6e3 CMbicna 
n u,enn, HeoxnAaHHO, TorAa o6fl3aTe/ibHO 3a6/iyAHLUbCfl. 
Hepe3 nonnaca 6yAeT Ka3aTbca, hto nona/i b APyryK) CTpaHy 
v\ BOKpyr Bee roBopsrr, Hanpniviep, no-ron/iaHACKn. A ncrroM 
HyxHO ncKaTb Aopory aomom, nbiTaTbca yraAaTb — b KaKyio 
Boo6me CTopoHy exaTb. M nepe3 HeKOTopoe Bpewm Bep- 
HeujbCfl. Kpi/ic oco6eHHO n\o6v\n MOMeHT, KorAa BApyr no- 
Hi/iMan, rAe oh HaxoAHTca, y3HaBa/i y/ii/iuy hjih n/iomaAb. Bee 
BOKpyr pa30M nepecTpanBa/iocb m CTaHOBH/iocb Ha MecTO. 

noc^eAHee Bpewia, npaBAa, oh yxe cjiulukom xopoiuo 
3Ha/i Bee OKpecTHbie topoakh, nnaBHO nepexoA^Lune oahh 
b ApyroPi, TaK hto 3a6/iyAHTbCfl CTaHOBi/inocb Bee cnoxHee. 
XoTb nepeesxafi OTCK>Aa! 

HeT, mynocTM. EMy TyT HpaBunocb. OcoSeHHO CTO/iwua 

LLITaTa , CTapbIM H 6eCTOJ1KOBblM TOPOA, C LUHpOKHMH Tpo- 

Tyapaivin, napKaivin, 4>OHTaHaMH n uepKBHMM, c rannaMU 
TypucTOB b /iio6oe Bpeivifl roAa. fla n pa6oTbi 3Aecb no/iHO, 

LUeCTb yHMBepCHTeTOB. 

B 3tot pa3 nyTemecTBHe b APyryK) CTpaHy yaa/iocb. Kpnc 
3anjiyTa/i b y/ioHKax, TaK hto Aaxe He 3Ha/i tohho, b kbkom 
oh ropoAe. Ha3biBa^ncb ohm Bee noxoxe — Be/i/iecni/i, 
BeMiiaHA, BecTOH... TopoAaMM nx, BnponeM, Ha3BaTb6bmo 
TpyAHo: b rycTOM Jiecy to TyT, to t3m cto^jim AOMa, kohkdluhm, 
rapaxw, noneHHi/iubi apob, 3AopoBeHHbie OKeaHCKne jioakm 
Ha npnuenax, AGTCKi/ie Kane/in. 

Oko/io OAHoro H3 aomob, Ha o6onnHe, CToa.no HecKonbKO 

KapTOHHblX aLAMKOB 1/1 Bi/icen n/iaKaTHK C HaAnMCbK) OT pyKi/i 

4>/ioMacTepoM: «EecnnaTHO». Kpi/ic npwTopM03mi. 

TaK, TpanKM, ASTCKi/ie nrpyLUKM... HaAOxe, k3kom CTpaH- 
HbiM naPiHUK!.. O, a bot BC^Kne xene3HKi/i! He 3pa oh ocTa- 
hobhjich. B TpeTbeM ALAMKe nexa/11/1 cnyTaHHbie npoBOAa v\ 
BCflKoe o/ieKTpoHHoe CTapbe. Hto-to oh y3Ha/i h o6paAO- 
Ba/icfl. BHeiuHne auckm! CoBcewi CTapbie, Tepa6afiTHbie. 
BnAsonpucTaBKM, KaKxe! Maivia, noMHMTca, 3aywn orra- 
CKHBa/ia. AmcJjoh! KTOTenepb iiomhut, a KaKaa 6bma MOAnaa 
nrpyiuKa... A sto hto 3a Kopo6oHKa? Bbir/iHAHT KaK HOBaa. 
Kpnc noKpyTM/i n/iocKyio nepHyio LUTyKOBMHy b pyKax, Hawe/i 
KHonKy, Haxa/i. 

3KpaH noMeAnun v\ BcnbixHy/i. MeA^eHHO 3arpy3miacb 
OAHa KapTUHKa, Apyraa, CTapoMOAHaa 3ejieHaa no/iocKa 
Aono/i3/iaAO KpansKpaHa, n, HaKOHeu,, npwflTHbii/ixeHCKi/m 
ro/ioc npeAnoxmi: «Ha30BHTe nyHKT Ha3HaneHnq». 

HaBuraTop! PaHbLue mx b Mawi/my noKyna/in OTAe/ibHO. Co- 
BepiueHHO 6bina BOJiLue6Haa BeiAb. Ha Ma/ieHbKOM 3KpaHe 
HaBuraTop noKa3bma^ KapTy, Ha »ev\ My/ibTMn^MKau,MOHHan 
MaiiiMHKa OTMenajia, rAe ™ HaxoAMLUbca. M3 AHHaMMKOB 
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xeHiAMHa c npuHTHbiM to^ocom coBeTOBa^a: «Hepe3 neT- 
BepTb mmjim noBepHMTe HanpaBO... Hepe3 nonTopbi mm^m 
noBepHMTe HaneBO». A ecnn BOAHTe/ib npocKaKMBa/i noBO- 
poT, cnoKOMHO coo6LAa;ia: «CivieHa MapwpyTa», — m HHKorAa 
He cepAH/iacb. He to hto Maivia. 

Kpi/icy BAPyr ocTpo 3axoTejiocb npoBepnTb HaBuraTop b 
Ae^e. HepT c hmmh, c ocTa/ibHbiMn coKpoBULAaMM. nonpo- 
6yeM AoexaTb ao AOMy, noAyMa/i oh. TeM 6onee hto m b 
caMOM Ae/ie 3a.6nypy\nc9\. 

Oh ycTaHOBun npn6opHHK noyAo6Hee, bk^iohmji m c HHTe- 
pecoM npuHq^ca pasm^AbiBaTb KapTy. 

flH38MH 6bl/l OHeHbCTapbIM, CXeMaTMHHblW, TO/ibKOAoporn 

m cepeHbKnti c})oh MexAy hmmh, He KaK Ha coBpeivieHHbix 
HaBurarapax. HeTKO apTMKynnpya, Ha3Ba/i aApec, v\ nocne 
HeKOToporo KO/ie6aHnq npnqTHbiki xeHCKMM ronoc npeA- 
no>K\An: «CneAy^Te no yKa3aHHOMy MapLupyTy». TyT xe stot 
MapujpyT BbicBeTH/ica (JjMo^eTOBbiM, a KapTa pa3BepHy^acb 
HasKpaHe noxoAyABMxeHHa. Pa6oTaeT! Otjii/ihho, nycTbne- 
xmtb ManiMHe, MOxeTnpnroAHTbca. He 6eAa, hto CTapbiM m 
He nHTe/ineKTya/ibHbiM: y Hero XBaTaeT co6cTBeHHbix M03roB, 
HTo6bi npi/iHMMaTb peujeHHq Ha Aopore. Bee sth abthmkm 
i/iHTepBa/ia m A^CTaHunn, aBTOMaTHHecKne CHHTbiBaTe/in 

AOpOXHblX 3H3K0B, aHa^M3aTOpbl a/lKOrO/151 B AblXaHHH M 

TOMy noAo6Hoe HanoMHHa/in eiviy mynbix, ho HenpeK^OHHbix 

HflHeK. MAHOTM3M... 

BenepoM Kpnc noAK/iioHM^ npn6op k KOMnbioTepy, HTo6bi 
nocMOTpeTb, hto Tawi BHyTpi/i. M o6Hapyxnn HeKOTopbie 
CTpaHHOCTM. ripexAe Bcero HHKaKoro Ha3BaHnn y HaBMra- 
Topa HeT: oh 6bi/i o6o3HaneH npocTO KaK «BHeLUHee ycTpoM- 
ctbo». nocMOTpeTb Ha CTpyKTypy 4>aw.noB He nonynaTiocb. 
MAeHTi/ic})MKauMOHHoro HOMepaToxe He 6bi/io. 

Kpno BHHMaTe/ibHO ocMOTpe^ Kopo6oHKy, m oiAyiAOHne, 
hto npn6op co6paH BpynHyK), Ha KO/ieHKe, m Aaxe He M3 
CTaHAapTHbix S^okob, ycn/ii/mocb. Oh nonbiTa^cq OTKpbiTb 
33AHIOK) KpbiLUKy, ho TyT Tpe6oBa/iacb KaKaa-TO oco6o XM- 
Tpafl TpexrpaHHaa ronoBKa, a ee He 6bi/io. M oh MaxHy/i Ha 
3araAKy pyKOM. Pa6oTaeT — h nanno. riocTaBHn 3apaxaTbCH 
h peiunn Ha3aBTpa, b BOCKpeceHbe, npoBepMTb, KaK HaBM- 
raTop 6yn,eT BOAHTb ero no 3HaKOMbiM MecTaM. | 

— Hepe3 OAHy mm^kd noBepHMTe HanpaBO, Ha l~l.ne3aHT- | 

CTpMT, — C006LAH71 HaBHTaTOp TeM Xe MM/lbIM XeHCKHM 
TOTIOCOM. . 

— Cnacn6o, — ManiMHa/ibHO npo6opMOTaTi Kpuc. 5 

HaAOxe, KaK6biCTpo npuBbiK! Yxe pa3roBapnBaTbHana^. »* 

KaK b KO/i/ieAxe stot napeHb... KaKxe ero? MeTTbna! MeT- 1 

Tbio h ero 3/ieKTpoHHaa xeHLAHHa. Kpnc exa^ m y/ibiGa/ica, | 

BcnoMMHan. MeTTbio Ha3biBan cbom HaBuraTop «Cra3aH», 1 

3AopoBancn c Hew, caA^Cb b ManiMHy, a KorAa CK)3aH 1 
n/ioxo CHHTa/ia MapujpyT, o63biBa^ ee AypoPi. «A bot m He 



57 



yraAana!» — roBopmi oh MCTHTe/ibHO v\ nHorAa Aaxe exa/i 
fl/iMHHOM AoporoPi, npoBepa/i, xbstut jih y 3/ieKTpoHHoPi 
xeHLAMHbi TepneHna nepecnuTbmaTb y/inubi. Oi<a3a/iocb, 
xBaTaeT, bo bcakom onyHae, Ha AO/ibwe, neivi y Merrbio. 

— rioBepHMTe HanpaBO Ha n.ne3aHT-CTpi/iT, — HanoMHi/ma 
Kpucy ero o/ieKipoHHaa xeHLAi/ma. HHTepecHO, KaK ee 30- 
ByT? He CK)3aH, y toPi 6bi/i APyroPi ronoc, onen<a MeTa/uin- 
necKi/iPi. Ay stoPi HeMHoro r/iyxoBaTbiPi, npnaTHbiPi... 

CeroAHn CHOBa Sbi/ia cy66oia, v\ Kpuc noexan b Aa/ibHi/iPi 
KOHeu, LUTaTa, b ropbi. yrpoM, npoK/iaAbiBaa MapnipyT, oh 
TKHy/i HayraA KyAa-TO Ha ceBep. no Aopore o6eLAa/ii/i 03epa. 
Moxho ncKynaTbca. H BOo6m,e, Ha ceBepe KpacuBO, Bee, 
HaBepHoe, xe/iTeeTyxe. H noroAy xopoiuyio o6emaiOT. 

n/is3aHT-CTpnT BM/iacb MexAy fl6/iOHeBbix caAOB, KyKypy3- 
Hbix nonePi, 06/iyni/iBLunxcfl ot BpeivieHu aivi6apoB. MHorAa 
Ha npwropKe npuBO/ibHO CToan pa3/ianncTbiPi aom — MecTa 
3A6Cb 6bmo mhoto. HaKOHeu yjiwua BbiLu/ia Ha TpnAUaTb 
BTopoPi xaPiBePi, v\ Kpuc npn6aBnn CKopocTb, nor/iaAbiBaa 
nHorAa Ha 3KpaH. 

3/ieKTpoHHafl xeHLUMHa noneMy-TO nepewna b pexi/iM 
penopTaxa v\ paccKa3biBa/ia npo ynnubi, KOTopbie ohm 
nepeceKa/in, npo ropoAKu n 03epa, KOTopbie ocTaBa/incb b 
CTopoHe, npo BbicoTy HaAypoBHeM Mopa... 3to MHTepecHO, 
noAyMa/i Kpi/ic, dapbie MOAe/in TaK He Aena/iw ! . . Oh 6pocn/i 
B3rviHA na 3KpaH m OTopone/i. Hto 3a nepi! 

Kapia BnepeAn KOHHa/iacb — exaTb ooraBa/iocb mhjim 
ABe, He 6o/ibLue, a Aa/ibme 6bi/i poBHbiPi KpaPi v\ cnjiowHoPi 
cepbiPi 4>oh. Kpuc c onacKoPi rrmHyn BnepeA — MOxeT, TaM n 
npaBAa Hunero HeT? Oh noTbiKan b KHonKn, nbuaacb 3arpy- 
3HTb KapTbi. 3to, noxoxe, BOo6me He no/iyHa/iocb. Bhaumo, 
h3ao 6bmo Ae/iaTb 3apaHee, c KoivinbioTepa... Bot AypaK! 
Hy m naAHO, o6xoAnncfl xe oh 6e3 3/ieKTpoHHoPi xeHLAUHbi 
CTO/ibKO JieT. Ecjih yx coBceM 3a6/iyxycb, noeAy no Te/ie- 
c})OHy, penm/i oh. 

— Hepe3 OAHy mmjikd pa3BepHMTecb, — coo6lah/i BAPyr 
HaBuraTop c 3aivieTHbiM 6ecnoKoPiCTBOM. Mawi/iHKa Ha 3Kpa- 
He npn6jiM3M^acb k cepoPi 30He, a noTOM noexa/ia npaMO 
no u,e/inHe. 

— floporn Aa/ibLue Hex — HaBuraTop 6bui hbho oSecKy- 
paxeH. 

— Aypa, — b cepAuax OTBeTmi Kpuc. 

— He Aypa, — TBepAO CKa3ana xeHiAHHa. 
KpucoTopone/i, MaujuHaBM/ibHy^an pe3K0 3aTopM03mia. 

— Bot xe Aopora, — octopoxho 3aMeTM/i oh h 3aiviep, 
oxnAaa OTBeTa. 

— 9\ Buxy, hto Aopom Hex 

— A hto ecTb? — nonHTepecoBa/ica Kpuc. 

— Hunero HeT, — paorepaHHO npon3Hecna xeHiAMHa. 

— A no neiviy », i/iHTepecHO, eAy? 

— 3 He 3Haio. 5\ He cnpaB/miocb, p,a? — B ee ro/ioce no- 
c/ibiwa/iacb naHUKa. 

Kpuc noTep no6. Bbho 3Ty uiTyKy p,enan nenoBeK c nyB- 
ctbom lOMopa. He Aypa, hbao xe! Xoponio, a bottbk — hto 
OHa CKaxeT? I/I Kpuc pa3BepHynca nepe3 oceByio. 

— CivieHa MapujpyTa. Bbi Ha TpnAuaTb btopom xaPiBee, Ha- 
npaB/ieHne — boctok, — c 06/ierHeHMeM CKa3a/ia xeHLAHHa 
nepe3 MUHyTy. Kpuc CHOBa CBepHy/i Ha o6oHMHy. OnpeAe- 
zieHHO, Ha ao noroBopnTb c stum HaBuraTopoM. 

— Bbi MeHH c^biujuTe? — 3aAa/i oh mynbiPi Bonpoc. 

— fla, KOHenHo! — oxotho OTBeTn/ia xeHLAHHa. 

— Bbi MOxeTe pa3roBapnBaTb? — ELue oahh mynbiPi Bonpoc. 

— Mory, — He npo3ByHa/io hh TeHu yAUBneHnq h/ih pa3- 
ApaxeHna. 



— A o neivi Bbi MOxeTe pa3roBapnBaTb? — cnpocnn Kpuc 
KOBapHO. nporpaMMbi BpoAe «3nn3bi» Ha tbkmx Bonpocax 
HannHa/in cnoTbiKaTbca v\nv\ yBunnBaTb. 

— 9 Mory noKa3biBaTb Aopory. . .— CKa3ana xeHLAMHa no- 
c/ie nay3bi, c HeKOTopbiM coMHeHneivi. 

— A ec/11/i Aoporn HeT? 

— He 3Haio. — OHa coBceM pacTepsmacb. 
3to hto-to HOBoe, noAyMan Kpuc. 

— A KaK Bac 30ByT? — nowHTepecoBa^ca oh. KaK-TO xe 
ee AO/ixHbi 3BaTb, nporpawiiviy 3Ty! 

— 3oByT? 

— Hy, MMH y Bac ecTb? KaK k BaM o6paLAaTbcq? 
CoSeceAHnua HaAonro 3aMO/iHa/ia. Kpuc yxe 3a6ecno- 

Kon/ica, KorAa OHa HaKOHeu, OTBeTuna: 

— MeHfl Ha3biBann 3mm^h. 

— Kto? 

3to po3birpbiLu, noAyMaTi Kpuc. Ho 3aneivi, KOMy HyxHO 
ero pa3birpbiBaTb? 

— y Hero 6bm APyroPi ro/ioc. 8 noKa3biBa/ia Aopory, oh 
roBopun: «MonoAeu„ 3mmtim». 

— A! npoujJibiPi xo3hhh? — noHfl/i Kpuc. 

— Kto TaKoPi xo35ihh? 9\ AonxHa paccni/iTbiBaTb Aopory, 
nHane 6yAeT nnoxo. OneHb nnoxo! — Y 3mh^m, KaxeTca, 
Aaxe ronoc 3aAP0xan.. 

Boxe moPi, hto xe OHa Tarae tobopmt? — pacTepaHHO 
noAyMan Kpuc. — OHa cePinac n/iaKaTb HanHeT... a^eKTpoH- 
HbiMM cne3aivin! 

— Xopowo-xopoujo, ycnoKoPica, noxa^yPiCTa! — nonpocw/i 
oh. — flaBaPi noeAeM... — oh r/iHHy/i Ha 3KpaH TejieqboHa, 
npoBepun, HToSbi u,enb 6bina Ha KapTe b HaBuraTope, — no- 
eAeM k 03epy KBaSnH. TopoA McT-BappnK, MePiH-CTpuT, 
aom oahh. 

— CneAyPiTe no yKa3aHHOMy MapujpyTy. — 3mmjih no- 
Becenena n ycnoKomiacb. — CneAyPiTe LuecTHaAUaTb MM/ib 
no xaPiBeio TpnAuaTb ABa. . . 

— 3mhjim, — no3Ban Kpuc nepe3 HecKoribKO Murib. 
-fla? 

— 9] 3a6bm Te6e paccKa3aTb. Xo3qnH — sto tot, KOMy Tbi 
paccHMTbiBaeujb Aopory. 

— 3 noHfl/ia, — OT03Banacb 3mm^h. EMy noKa3a/iocb, 
OHa B3AOXHyna. 

— A kto Te6e CKa3an, hto hbao paccnuTbmaTb Aopory, 
nHane SyAeT nnoxo? npoLu/ibiPi xo3hmh? Mnn Tbi cpa3y sto 
3Ha/ia? 

— Xo33mh, Aa, roBopun. ft He noHUMaio, hto 3HannT cpa- 
3y, — OTBeTuna 3mmtih. 

KaK xe sto oStncHMTb-TO? Kpuc AoraAbiBajica, hto TyT 
y Hero npo6e/i: He 3HaeT oh, KaK pa3roBapnBaTb c ncKyc- 

CTBeHHblM HHTe/UieKTOM. 

— Hto tw noMHMLLib caMoe nepBoe? — nonpoSyeM TaK, 
pewmi oh. 

— MHe noKa3a/in KapTy. 3 AO/ixHa 6bma 3anoMHMTb Bee 
Ha3BaHna, — oxotho Hanana Smmjih. — IIotom h Haynnnacb 
pacKpbmaTb ee, MCKaTb Bee HOMepa aomob. y MeHa 6bm 
6ojibiuoPi cnncoK, oneHb SonbLuoPi: pecTopaHbi, Mara3MHbi, 
6eH30KonoHKn, KHHOTeaTpbi, aaponop™. a HayHnnacbMCKaTb 
nxaApeca. IIotom noflBunca xo3fimh m cran 3aAaBaTb MHe nyH- 
KTbi Ha3HaneHHfl. A q cnnTana, KaK 6biCTpee Bcero npoexaTb. 

— A KaK Tbi CHUTaenib? 

— He 3H3K), — npn3Hanacb Smm/im. — 91 3aAyMbiBaiocb, 
a noTOM cpa3y Buxy, KaK exaTb. M paccKa3biBaio. 9\ 3na\o, 
rp,e Mbi HaxoAHMcq b KaxAbiPi momoht. Ec/im xo3hmh c6nnca 
CAoporn, s\ nepecHHTbiBaio. 
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— M nacTO oh cSMBancq? — nonHTepecoBa/ica Kpuc. 

— BHana/ie peAKO, a noTOM... noTOM Bee name. He 3Haio 
noneiviy, — 3aivieTHJia 3mm/im. — Hepe3 no/iTopbi mm/im 
CBepHMTS HanpaBO. 

— Ha3biBaM Mei-m Kpnc, — nonpocn/i oh. 

— flo6poe yipo, 3mmjim. 

— flo6poe yTpo, Kpuc. Ha30Bn nyHKT Ha3HaneHnq. 

— Boo6me-TO q 3Haio Aopory. ripocTO xoie/i eme Koe-HTO 
cnpocnTb, q KaK pa3 HOHbio AyMa/i. CKaxn, 3mmjim: a tbom 
CTapbiw X03AHH roBopn/i Te6e, hto mmchho SyqeT n/ioxo? 

-fla. 

— I/I HTO? 

— Oh CKa3a/i, hto ec/in q He 6yAy cnnTaTb, to q HanHy no- 
HeMHory yrvmpaTb. 

Kpuc OKOHnaTe/ibHO nepecTan noHMMaTb. 

— 06tacHM, noxanyi/icTa, KaK 3to? Hto sto 3HannT? 

— 91 He 3H3K), — necTHO OTBeTuna 3mmjih. — 51 npocTO 
3anoMHnna c/iOBa. I/I BcerAa CHMTaio, KorAa q 3Aecb. 

— Hto 3HannT «3Aecb»? A rAe Tbi eme 6biBaeLUb? 

— MHorAa xo3anH roBopM/i: «BbiK/iiOHaio!» TorAa Bee 
TeMHeno v\ nponaAa.no, a noTOM cpa3y onqTb CBeTJie/io. I/I 
q CHOBa HannHana cnnTaTb. 

Kpuc 3aAyMancfl o CTpaHHOM MMpe MCKyccTBeHHoro 
nHTe/iJieKTa v\ HeKOTopoe BpeMq exan Monna. 3mmjim 3a- 
roBopuna nepBaq: 

— KorAa Tbi MeHq bkjuohh/i m cran AaBaTb MHe 3aAaHMq, 
q 3aMeTi/i/ia, hto MHe TpyAHO CHMTaTb. 

— A cePiHac? 

— Cewnac q pa6oTaio Bee 6biCTpee. I/I y MeHq ooraeTcq 

BpeMH, HTC>6bl BCnOMUHaTb. 

— O neivi? 

— 51 He Mory noKa o6bqcHMTb... Kpuc! 

— fla? — Oh HacTopoKi/mcfl — nHTOHau,nq 6bma hobom 

V\ TpeBOXHOM. 

— He BbiK/iKDHaPi MeHq. 51 6yAyAyMaTb, noKaTe6q HeT. 

— Xopoiuo, He 6yAy — nooSeLAan Kpuc. 

— flo6poe yTpo, Omutim. 

— floSpoe yTpo, Kpuc. y MeHq ecTb Bonpoc. KaK BbirnqAMT 
y/inua? 

Bonpoc nocTaBmi ero b TynnK. 3annHancb v\ noA6npan 
cnoBa, oh Koe-KaK o6bqcHM/i, hto TaKoe aom, Aopora, 
AepeBO. OKa3anocb, oto He TaK-TO npocTO, KorAa tboCi co- 
6eceAHMK He sv\p,en Hunero BOoSme. Ho 3mm/im OKa3a/iacb 
oneHb to/ikobom. 

— 3aneM Te6e? — HaKOHeu cnpocM/i oh. 

— 51... q 3T0 BMAOTia. 

— KorAa? 

— MHe HyxHO noAyMaTb eLAe. He BbiK/nonaM MeHq, no- 
xanyMCTa! 

— KoHenHO, q xe o6eiAan. 

— Kpuc? 
-fla? 

— PaCCKa>KM, HTO Tbi BI/lfll/lLUb. 

Kpuc 3acMeq/icq: ohm noMeHq/iMCb ponqMn v\ Tenepb oh 
6yAeT roBopnTb ev\, hto ohm npoe3xaiOT, KaKyK) yjinu,y v\ 
KaKoPi aom. 3to OKa3anocb AOBOJibHO Bece/ibiM as/iom. Oh 
c yAOBO/i bCTBueM onucbiBan abbho 3HaKOMbie KBapTa/ibi. 
MHorAa 3mmtim nepecnpaujuBana, KorAa oh ynoMMHan hto-to 

HOBOe, M yHM/iaCb nOpa3HTe/lbHO SblCTpO. TaK He33MeTHO OHM 

Aoexa/iM ao pa6oTbi. KpMC cyHyn HaBMraTop b KapMaH — 3a- 

pqAKM AO/1XHO 6bl/10 XB3TMTb Ha BeCb AeHb. 
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— KpMC? 

Oh BopoBaTO orrmHy/icq. HaAO 6bino BCTaBMTb HayiuHMKM. 
Ato ro/ioc M3 KapMaHa. Hto KO/ine™ CKaxyT? A b HayujHMKax 
6bmo 6bi, KaK 6yATO oh no Tene4>OHy 6eceAyeT. ripaBAa, c 
KeM eMy SeceAOBaTb? Hy, He b3>kho. MorxeoH, HanpMMep, 
3aBecTM ce6e AeBywKy. 

A q m 3aBen, noAyMa/i KpMC BAPyr. KapMaHHyK). HeSo^b- 
LuyK), neTbipe Ha tpm aksmmb. Mano ecT, xopoujo noKa3bmaeT 
Aopory. BceM MHTepecyeTcq. npaKTMnecKn MAea/ibHaq... 

— fla? — KaK MOKHO TMLue npoLuenTan oh. 

— Mbi crapo noeAeM aomom? — 3mm^m Toxe nepeiu^a 
Ha LuenoT. 

— Ckopo, CKopo. Tbi AYMaenib? 

— flyMaio. 

— yMHMua. rioAyMaPi eiAe homhokko, m noeAeM. 
— KpMC? 

— Mmm... hto Tarae? — Oh HMKaK He Mor BbipBaTbcq M3 
Tqrynero CHa, rAe MCKa/i koto-to b 3aKoy/iKax poAnoro ro- 
poAa m Bee BpeMq ona3AbiBa/i. — Hto onyHMnocb? 

— 51 BcnoMHM/ia eLAe. 51 xony paccKa3aTb. 

— fla-Aa, KOHenHO. rioroAn nonnaca, noMAy yMOiocb, 
no3aBTpaKaio. 

rioA AY^eM KpMC BApyr ou,eHM/i komm3m CMTyau,MM: oh 
M3BMHqeTcq nepeA HaBMraTopoM m ToponMTcq, htoSw npM- 
6op He >KAa/i ero. TaK hto xeoHaTaKoe BcnoMHMna?yxacHO 
MHTepecHo!.. 

Oh 6biCTpo no3aBTpaKan, nocMOTpen nporH03 noroAbi — 
BeTpeHO m xo/ioaho. HaKMHyn KypTKy. 

— Hy, paccKa3biBaM! — CKa3an oh, KorAa Bbiexan Ha 
y/iMU,y m BCTpoMncq b paBHOAyiunbiM noTOK. Bee exa/iM Ha 
aBTOMaTMKe, Aepxa/iM AncTaHu,Mio, KaK npeAnMcaHO b <\>e- 
Aepa^bHbix pery/iquMqx. 

— 51 AyMa/ia bcio HOHb, — c ropAOCTbio coo6LAMna 3mm- 

JIM , — M BCnOMHMJia, HTO TOBOpM^ CTapbIM X03qMH. 

— PaccKaxM! 

— CeMHac. 

M nepe3 MrHOBeHMe KpMC ycnbiiua/i MyxcKOM ronoc. He- 

MO/10AOM, TBepAbIM M BJiaCTHblM! 

«ynTM: neHMTbcq Te6e Henb3q. ByAeujb pa6oTaTb no Ase- 
HaAuaTb nacoB b AeHb. Chmtbm , nepecHMTbiBaM. Henero 
AenaTb — npoK/iaAbmaM APyroM MapujpyT. riepeHMCJiqM Bee, 
hto BCTpenaeTcq no Aopore. Pa6oTaM KaK moxho SbiCTpee. 
flepxM Bee b ronoBe OAHOBpeMeHHO. Ecjim Tbi HMnero He Ae- 
jiaeujb — Tbi MeAneHHO Taewb, noHMMaeuib? 3a HeAenio 3a- 
6yAewb nonoBMHy, 3a Mecqu, MCHe3Heujb. Ecjim pa6oTaeujb 

BnO/lCM/lbl — 3H3HMT, CTOMLIIb Ha MeCTe. Tbi XOHeLUb XMTb? 

Hy TaK 6yAb nio6e3Ha, pa6oTaM! BpeMeHM 6yAeT Mano, tn 
b nioSoM MOMeHT AO/iXHa 6biTb roTOBa... 51 ceMnac noMAy, 
a Tbi BcnoMHM Bee, hto Mbi 3a HeAenio npoexarm. TyAa, a 
noTOM o6paTHO. BepHycb, npoBepio». 
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Sivm/in 3aM0/iHa/ia. 

— HTO 3TO 3H3HMT? — KpHC nOTpqC TO/IOBOM. — Tbl MO- 
XeLUb 06bflCHMTb? 

— ft euj,e He BcnoMHmia, — BMHOBaTo CKa3ana 3mm^m. — 
flaw MHe BpeMfl. 

— noxa/iyi/iCTa, BcnoMHM. noTOMy hto... — Oh 3aMfl/iC5i. — 

riOTOMy HTO Fl 60K3Cb. 

— ft Toxe. 

no Aopore aomom Kpuc Monnaji, a Smi/itm Ao6pocoBecTHO 
AaBa/ia yKa3aHna. BeTep p,yn Bee cn/ibHee, CBeToc{)opbi 
MOTa/incb, KaK6e/ibe Ha BepeBKe. CoBceM phaom rpoxHyno, 
nocbina/iocb CTeK/io. 

— Kpuc, a BcnoMHu/ia! 

— Hto? 

— ft exana b Mawi/me n CHAe/ia 3a py/ieM, — cooSmnna 
3mh/ii/i. 

Kpuc pe3KO CBepHy/i k o6oHi/me. 

— noroAn! — Oh s^exan Ha napKOBKy y Kaqbe. — ATenepb 
paccKa3biBati. 

— ft exana b Mawi/iHe. 

— KaKcewnac? 

— HeT, roBopio xe, a cuAe/ia 3a py/ieM. KaK Tbi. A noTOM 
pa3Aancq bot t3kom xe 3ByK, yAap n 3boh. 

— l/l? 

— I/I Bee. A noTOM MHe noKa3a/in KapTy n CTa/in AaBaTb 
3aAaHna. 

Kpuc Monnari, co6i/ipaacb c Mbic/iflMi/i. 3mmjih TepnerwBO 
xAa/ia. 

— TaK, — CKa3a;i oh HaKOHeu,. — Tbi noMHMUJb, OTKyqa Mbi 
exa/in b nepBbiPi AeHb? 

-fla. 

— flaBafi yKa3aHna! 

flOM CTOH/1 3aKpblTblM, C TeMHblMH 0KH3MM, AopoxKa 3a- 

MeTeHa oceHHeti /ihctbom. Kpuc Haxa/i KHonKy 3bohk3, 
noAOXAa/i. XoTe/i 6bi.no npoMTM nepe3 abop v\ nocTynaTb b 
3aAHioio Asepb, ho 3aMeTnri Ha ra30He Ta6/inHKy «npoAa- 
eTca». noAOwe/i k noHTOBOMy FiiAHKy, 3annca/i b Te/ieqbOH 
HOMep AOMa. 

TaK. BXOAUM B6a3y HeABMXMMOCTM. 286 JlUHKOJlbH-CTpMT, 

BecTOH. BnaAe/ieu, — aoktop riwflxn YoppeH. Ou,eHKacTO- 
hmoctm no ropoACKOM 6a3e — 680TbicaH AO/i/iapoB, Ha/ion.. 
OTonneHne e/ieKTpunecKoe... Aa/iee He BaxHO. 

flOKTop Ili/i flxi/i YoppeH. Oro, npnMO b BuKuneAnn! 15 Man 
1952 — 2 oicraSpa 2023, yHeHbm-HeMpoc})H3Monor, Bpan... 
To ecTb oh Mecnu Ha3aA yMep. Bot noneMy ohh BbiHeani/i 
6apax.no Ha oSonnHy. BaKa/iaBpnaT... cneu,najiM3au,nq — 

HHXeHep-3JieKTpOHLAHK. YAHBHTe/lbHO... fla/ibwe — yHH- 

BepcuTeTTacfiTca, MeAnunHCKaa uxo/ia. 1979—1982, pe3n- 
AeHTypa, noTOM cneuna^nsauna no Hei?ipoct)M3MOJiorMM. C 
1986 roAa — b rocnwTa/ie Cb. MarAanwHbi. C 2000 roAa — b 
OTAe/ieHnn HePipoxupypruM b rocnuTa/ie BpuraMa. C 2014 
roAa — ocHOBaTenb OTAe/ieHwa BOCCTaHOBneHi/ia M03ra n 
nepBbifi3aBeAyiOLMi™, TaMxe. nopTpeT: cyxoe nopoAncToe 
nvu\o, no CTapoPi MOAe b OHKax. 

— 3mmtih! — no3Ba/i Kpuc. — Tbi 3Haewb AOKTopa Yop- 
peHa? 

— ft He noMHio. Ho a Tenepb yMeio ncKaTb. 

— Hto MCKaTb? B iokom CMbione yMeewb? 

— Cmotpm! — Ay Hee M3MeHHJiacb i/iHTOHauna, noHH/i 
Kpuc: OHa 3HaeT, hto AOJiaeT, n Tenepb Mbi Ha paBHbix. — 
Ec/in a hto-to noMHio, xoTb HeMHOXKO, to f\ 3Haio, KaK pac- 



KonaTb Bee, hto BOKpyr. ft yMeK) BcnoMUHaTb! — Ao6aBn/ia 
OHa c ropAOCTbio. 

Kpuc noMHu/i Aopory aomom, Aoexa/i caM. nocTaBUJi 
pa3orpeBaTb yxi/iH, m TyT 3mhjii/i 3aroBopnTia: 

— Hy bot, a Tenepb noMHK) Bee npoAOKTopaYoppeHa. 3to 

MOM nepBblM X03BMH. 

— Tbi tohho 3Haeujb? 3to oneHb, oneHb BaxHO. 

— fla. flBa pa3a, KorAa Mbi exa/ii/i, y Hero 3bohhji Te/iecJ)OH. 
Oh OTBenan: «flOKTop YoppeH c/iyLuaeT». 

— I/I HTO nOTOM? 

— noTOM oh OTBena/i Ha Bonpocbi. Bot, HanpuMep... — Tyr 
hto-to mejiKHyno, n OHa 3aroBopmiaTeM xe, xecTKMM m He- 
MO^OAbiM MyxcKMM totiocom: — «Mbi He MOxeM nepeBecTM 
ero noKa. fla, a noHMMaio, ho noTepnMTe, noxa/iywcTa. fla, 
Mbi c/ieAUM 3a AHHaMUKOM, noKa paHO. ft no3BOHio BaM 
3aBTpa caM». 

— A BTOPOM pa3l~OBOp? 

— Cewnac, — OT03Banacb3MM^n, CHOBa nepeK/iiOHmiMCb 
HeBMAHMbie perncTpbi, v\ 3aroBopn^ aoktop YoppeH: — 
«npnBeT, Tohh. Hy hto OHa? TaK. TaK. AKpeaTMHMH?Xopoujo, 
noKa ocTaB/iaeM HaAna^n3e. rioceBbi npi/iiu/in?TaK. 3aBTpa 
opraHH3yPi BCTpeny caoktopom BpiocTepoM. Hto? HeT, axe 
Te6e roBopn^: Bee coxpaHeHO, Ha MaTpnue. fla, a yBepeH. 
OHa pa6oTaeT y uem no ABeHaAUaTb nacoB b cyTKi/i . A y koto 
a AO/ixeH 6bi/i noAnncbmaTb cor/iacne, y Hee hmkoto bo- 
o6iAe HeT. Hy b tom-to m Ae/io, hto oto eAMHCTBeHHbifi LuaHC. 
Bee SyAeT HopManbHO, hbao eiAe ABe HeAe^n. riycTb Bee 
noAXMBeT, Ha ao CH«Tb c 3KM0, MHane OHa He cnpaBHTca. 
Hto? ri/ieBa/i a Ha CTpaxoBKy, noA mok) OTBeTCTBeHHOCTb. 
Bee, ot6ow». 

— Ctom! — 3aKpnna^ Kpuc LuenoTOM. — ELAe pa3 to xe 
caMoe! 

3mm/im Tepne/iMBO noBTopmia, c/iobo b c^obo. 

— 3mhjim, eAeM b rocnuTa/ib. 

— Karati rocnuTa/ib? 

— BpuraM. 

— CMeHa MapmpyTa, — npuBbNHO OTK/inKHy/iacb 3mmtim 
i/i nepe3 HeKOTopoe BpeMq Ao6aBn/ia: — npn6biTi/ie — oamh- 

HaAUaTb AB3A 143Tb TPM. 

Kpuc sen Monna n cocpeAOToneHHO, CTapaacb He rHaTb. 
«rim-b MMHyT Hunero He peujaiOT», — y6exAa/i oh ce6a, ho 
Hora caMa BAaBJiMBa/ia neAa^b ra3a. «Oh yMep BToporo 
OK™6pa ABe TbiCHHn ABaAUaTb TpeTbero roAa». TocnoAn, 
ohh Mor/in CAe/iaTb 3a oto BpeMq Bee, hto yroAno! 

— npn6bmn k MecTy Ha3HaHeHnq, — TuxoHbKO CKa3a^a 

3MH^H. — KpMC, HTO-TO C/iyHMJlOCb? 

Kpuc npunapKOBanca HeAa/ieKO ot bxoa3 — MOxeT, TyT n 
Henb3q, n^eBaTb, Bee noTOM! . . Bbme3H3MaiunHbi noTBeTmi 
yxe Ha xoAy: 

— 3mhjim, aoktop YoppeH oto TOBopn/i npo Te6a. 

— Hto roBopn/i? KorAa? 

— Hto Bee 6yqeT HopMa/ibHO m OHa BOCCTaHOBMTcq. — 
Kpuc HexoTe/i nyraTbee3apaHee, ho n3HyTpn eroe/i CTpax. 
A ec/iM ee OTK/noHmin? Mnn nonbiTanwcb BOCCTaHOBHTb, n 
HeyAanHo. 

— OHa — 3TO a? 

— fla, 3mh^h. Tbi caMa Hana/ia BcnoMUHaTb. C^yujaM, Tbi 
noMHHWb Aopory? Tbi xe TyT 6bira c aoktopom YoppeHOM, TaK? 

— HeT. ft TyT, BHyTpn, Hunero boo6las He Buxy. 
npweMa HeT, coo6pa3n/i Kpuc. HepT, Aa rAe xe y hmx sto 

OTAe^eHne BoccTaHOB/ieHnw? A, BOTCTpe^onKa!.. Ha BaxTe 
cuAena HeMO^OAaa nepHaa TeTKa, OHa BonpocnTenbHO 
ycTaBn^acb Ha Kpuca. 
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— MHe HyxeH aoktop Tohm... 333... oh pa6crraeT y aok- 
Topa YoppeHa. 

— Ba/iarep? 

— fla. Cpohho, Bonpocxn3HM n cmsptm. He Moew. — Kpwc 
CMewa.ncfl. — 51 npo nauneHTa AOKTopa YoppeHa. 

— KaKoro MMeHHO nau,neHTa? 

— 51 He 3H3K3 cJ>aMn^nn. 3mmjim ee 30ByT. — TeTKanocMO- 
Tpe/ia Ha Hero c coMHeHHeM, v\ oh nonpocn/i: — HannLunTe 
eiviy Ha neMAxep. MeHH 30ByT Kpnc Hhko/icoh. CKaxMTe, 
hto y MeHq... mmm... MaTpnu,a 3mh^h, nauweHTKM flOKTopa 
YoppeHa. Oh 3HaeT. rioxa/iyMCTa! 

— XopoLuo, Aoporow. TaK, noona/ia. CaAncb, noAOXAM 
3AOCb. He BO/iHyMca TaK. 

— Kpno! — TuxoHbKO no3Ba/ia 3mmtm. 

Oh npM/ioxM/i HaBuraiop k yxy: nycKaw AyMaiOT, hto oh 
roBopuT no Te/iect>OHy. 

— Kpnc, a BcnoMHu/ia Bee. 

— CoBceM Bee? 

— 51 He 3Haio. Ho a Tenepb noMHio, kto h. 51 nona/ia b aBa- 
puK), Aa? 51 noMHioyAap m 3boh. YoppeH — oto mom nepBbiM 
X03AHH, Aa? Oh aoktop? 

— fla, 3T0 TBOM AOKTOp. 

— A 3aneM xe oh nocaAM/i MeHn ciOAa? MeHH moxho 
BepHyTb? 

— KoHenHO, — noATBepAn/i Kpnc, a b XMBOTe npoTi/iBHO 
n oxonoAe.no. 

— TaK 3aneM a 3Aecb, CMxy v\ cnnTaio 3th Aypau,Kne 
MapmpyTbi? 

— rioroAn-Ka, cewnac HaM Bee paccKaxyT. 

no KopnAopy 6biCTpo Luen orpoMHoro pocTa Bpan b 
3e/ieH0M cJjopMe, c 6o/iTaiOLAewca Ha yxe MacKOM, cjiobho 

OH BblCKOHM/l H3 OnepaU,MOHHOM, TOJlbKO nepnaTKH CHqTb 

ycne/i. 

— Tohm, — npeACTaBw/ica Bpan. — Moxho npocTO Tohm, 
6e3 AOKTopoB. MaTpMua y Bac c co6om? flaBaMTe ee ciOAa. 
KaK Bbi BOBpeMq, ee hbao BoccTaHaB/iMBaTb, Bpeiviq HexAeT. 
KaKMe flxepa/ibA Aa/i HaM yKa3aHMH? Oh hto-to 3anMca/i? 
MAeMTe, MAeMTe! 

— rioHMMaeTe, — Hana/i KpMC, e/ie nocneBan 3a Tohm, — a 
He 3Haio AOKTopa YoppeHa... 3mm/im MHe onynaMHO AOCTa- 
ziacb... M3 ALAMKa c MycopoM. 

Tohm noKOCM/icn Ha Kpwca HeoAo6pMTe/ibHo: 

— A OTKyAa Bbi 3HaeTe, hto ee 30ByT 3mm/im? 

— To ecTb? — yAMBM/ica KpMC, — OHa caMa MHe CKa3a/ia. . . 

— Mbi npMUj/iM, 3axoAMTe. — Tohm OTKpbi/i THxenyio 
ABepb. — TaK, nocMOTpMM, hto y Hac TaM. HepT, onaTb stm 
TpexrpaHHbie bmhtu. 

Tohm noKona/ica b CTO/ie, BbiTam,M/i caMOAe/ibHyio orpaH- 
Hyio OTBepTKy. 

— M3B0/iMTe nv\ BMAeTb, aoktop YoppeH no/ib30Ba/iCfl 

TO/lbKO rOTIOBKaMM C06CTBeHH0TO M306peTeHMH. ripMHyAa 

reHMq. 

— Bbi ee He cnoMaeTe? — 3a6ecnoKOM/icfl Kpwc. — none- 
My OHa mojihmt? OHa TaKaq pa3roBopHMBaa 6bma, a cePiHac 

M0J1HMT. C HeM BCe B nOpflAKe? 3mM/1M? Ck3XM HT0-HM6yAb! 

— 51 HMnero He BMxy, — ronoc 3mm/im 3Byna/i tmxo, c/iobho 
M3Aa^eKa, — tomho! KpMC, Tbi TyT? 

— KoHenHO, MM/iaa, a TyT, c to6om. — KpMC or/iflHy/ica Ha 
Tohm. Tot, OTBepHyBLUMCb, Kona/icn b 6yMarax. — Te6e hbao 
noroBopMTb c aoktopom. 

— rioroBopM Tbi. rionpocM ero, HTo6bi oh MeHH pa3- 
6yAM/i, a 3Aecb 60/ibwe He Mory! KpyroM KapTa, He Mory 
6ojibiue CMOTpeTb Ha 3Ty KapTy... CAe/iaM HT0-HM6yAb! 
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— 3mmjim, paAOCTb moa, Tbi Toxe B3poc/ibiM ne/iOBeK, Te6e 
HyxHO caMOM c hmm noroBopMTb. flaTb eMy pa3peiueHMe Ha 
onepau,Mio, mjim kbk sto Ha3biBaeTca. 

— flaM Tbi. 51 60KDCb. 

— flaBaM BMecTe? riycTb aoktop HaM c to6om paccKaxeT 
npo onepau,MK), a noTOM Mbi Bee o6cyAMM m peiiJMM, Aa? 
Hy, AaBati, He 6omch. 

— 3ApaBCTByMTe, aoktop. — ronoc y 3mmtim CTa/i noHTM 
HopMa/ibHbiM. — KaKAe/ia? 

— 3ApaBCTByMTe, 3mm/im, — oneHb ziacKOBO CKa3a/i 
Tohm. — MHe HyxHO paccKa3aTb BaM o BOCCTaHOB^eHMM. 
Bbi MeHH c^yiuaeTe? 

-Aa. 

— TaKBOT. Bbi nocTynM/iM nocne™xejiOM aBTOMo6nnbHOM 
aBapMM. Y Bac 6bi/iM noBpexAeHbi noHKM, BHyTpeHHMe Kpo- 
BOM3/iMfiHMfl, nepe^oMbi 6bi/iM. M caMoe maBHoe, 3mm^m, 
y Bac 6bma HepenHO-M03roBaFi TpaBMa. noBpexAeHbi 3a- 
TbmoHHbie AO/iM m M03xeH0K. Bbi noHMMaeTe MeHH? 

— IIOHMMaiO, AOKTOp. 

— Otjimhho. rioc^e aBapMM aoktop YoppeH... Bbi ero 
noMHMTe? 

— Mom xo3fiMH. 

— flOKTop YoppeH 6bm oneHb 6o/ibiiiMM yneHbiM, 3mm^m. 
Mbi ceMHac y Hero b ^a6opaTopMM. Mbi eMy noMora/iM. Oh 
pa3pa6oTa/i cnoco6 3anMCM MaTpMu,bi co3HaHMq HenocpeA- 
CTBeHHO noc/ie nepenHO-M03roBOM TpaBMbi. npM BnaAeHMM 
b KOMy co3H3HMe yracaeT, b cnynae noBpexAeHMM M03ra — 
MHorAa Heo6paTMMO. Ho ec^w Bee CAe/iaTb SbicTpo... Mbi 
3anMCbiBa/iM MaTpMi_i,y, a noTOM, KorAaTe^o HeMHoro noA^ie- 
hmtch, Ae/ia^M o6paTHbiM nepeHoc, m s\\opy\ B03BpaLAa/iMCb. 
Ho MaTpMi_i,bi AO/iro He xpaHMJiMCb. Hepe3 HecKonbKO Anew 

OHM npMXOAM/lM B HerOAHOCTb. 

— rioneMy? — cnpocM/ia 3mm^m. 

— Mbi TOJlbKO HeAaBHO 3TO nOHfl/lM. B pea/ibHOM, se/io- 
BenecKOM M03ry HepBHbie MMny^bCbi ecTb BcerAa. Mo3r 
AO/ixeH paSoTaTb. 

— no ABeHaAUaTb nacoB, — noACKa3an KpMC. 

— fla. TaK bot, flxepa/ibA npMAyMa/i MaTpMHHbiM CMMy- 
zifiTop — bot t3kom npM6op. MaTpMi_i,a 3anMCbiBaeTC5i b no- 

CTOflHHyiO naMHTb, CMMy/lflTOp BKJIIOHaiOT, M OH BbinonHfieT 

/iio6bie pacneTbi, xe/iaTenbHO HenpepbiBHO. JlMHHOCTb na- 

UMeHTa KOHCepBMpyeTCfl, M OH, KOHeHHO, He nOMHMT, HTO OH 

nenoBeK. flxepa/ibATO^bKO He CKa3a/i, hto oh Mcno/ib30Ban 
HaBMraTop, n Haiue/i 3anMCb b xypHa/ie SyKBanbHO no3aBne- 
pa. — Tohm B3A0XHyn: — 3to c yMa comtm, CMAeTb b tbkom 
Kopo6oHKe... 51 BaM oneHb conyBCTByio. 

— Hy, TaKAaBaMTexe eecKopee BbmeM! — He BbiAepxa/i 

KpMC. 

— 3Aecb ecTb c/ioxhoctm, — HeoxoTHO OTBeTM/i Tohm. 

— Hy TaK roBopMTe, He TfiHMTe! 
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— ripouecc nepeHOca c MaTpi/inbi b M03r He TaK npocT... 
HaHHeM bot c nero. B cuMyjiq-rope edb abb BMfla nawiqin: 
nocTOflHHaa, rAexpaHMTca jiMHHOCTb, v\ onepaTMBHaa, KyAa 
nocTynaeT MHcfiopMaunq. OnepaTHBHaa naMBTb He nepe- 
hochtch. Ee npodo HeKyAa nepeHec™. 

— M Torfla... OHa Bee 3a6yAeT, hto 6bijio noc/ie aBapnn? — 
oneHb tuxo cnpocw/i Kpuc. 

— CKopee Bcero, Aa. Mbi noKa mhoto nero He 3HaeM, no- 
HMMaeie? 

— fla, — KMBHy/i Kpuc. B caMOM p,ene, kto oh ePi v\ kto 
OHa eiviy? 

— KpoMe Toro, nooneACTBMq HepenHO-M03roBOM TpaB- 
Mbi MoryT ocTaTbca — HapyweHUfl 3peHna n KOopAHHaunn 
ABuxeHnPi. Ho m oto He caivioe rnaBHoe. — Tohi/i noMfl/i 
jiullo JiaAOHbK). Kpuc 3aMeTn/i, hto y Hero npo6nBaeTca 
ceAOBaTaa meTMHa. — Ae/io btom, hto npno6paTHOM nepe- 
Hoce nponcxoAHT MHoroKpaTHaa MTepauna — KaxAaa 30Ha 
MaTpMu,bi nepeHOCMTca b cooTBeTCTByiOLAyio 30Hy M03ra, 
pa3MeLAaeTCfl TaM. IIotom cpaBHMBaeTca c TeM, hto yxe 
3ani/icaHO. M MaTpnu,a nocTOHHHO nepecHHTbmaeTCfl. l~lo- 
3T0My k KOHu,y nepeHOca ee 6o/ibiue HeT. M ec/in bo BpeMfl 
nepeHoca AaHHbie 3anncaTb HeKyAa... 

— R noBMCHy. KaK orapbiM KOMnbK)Tep, — 3aK/iiOHHJia 
Omu/ih. 

— rioroAUTe, aoktop. OHa hto — MOxeT BOoGme He npo- 
CHyTbCfl? OHa MOxeT yiviepeTb? 

-fla. 

— A pe3epBHyio Konnio 3apaHee CAenaTb He/ib3fl? 

— HeT. Oto He xecTKkm auck m He qb/iewKa, tbm npuH- 
u,nnwanbHO APyraa TexHonornq. no-APyroiviy xpaHMTca 
nHcJjopMaunH. B oSiAeivi — He/ib3H. rioAyMawTe eLAe pa3, 
KaK cneAyeT. — Tohh OTBepHy/ica, ormTb CTa/i KonaTbca b 
6yiviarax. 

Bot cemac oh CKaxeT «AaBatrre», Tohm bkjikdhut cboh npn- 
6opbi, 3mh/ii/i yHecyT, noAK/nonaT ktom, APyrofi 3mh/ih — 1/1 
Bee nofiAeT He TaK. I/I OHa yivipeT. Ee He 6yAeT HurAe. Eiviy 
npHHecyToSpaTHOSTynepTOBy KopoSKy, MepTByio, nycTyio. 

— Omujim? 
-fla. 

— 6bi oneHb He xoTen, HTo6bi Tbi yiviepna. 

— TaK a yxe yMep/ia, KyAa yx xyxe-TO. 

— He roBopn TaK, Tbi xnBaa, Tbi co mhom pa3roBapnBa- 
enib... 

— JlyHwe 6 a He pa3i~0BapnBa/ia. TyT Hunero HeT. MHe 

CTpaLUHO. 

«A q?» — xoTe/i cnpocwTb Kpuc, ho CAepxanca. noBep- 
Hyncfl kTohm. 

— Xopoujo, — MeAneHHO CKa3an oh, — Mbi AyMaeM, hto 
h3ao onepupoBaTb. 

IIotom Kpuc noAnncbman 6yMa™. IIotom ohm c aok- 
topom cuAenn b opAHHaTopcKofi, xAan v\ , KorAa co6epeTCH 



onepaunoHHaa 6pnraAa, — Tohh xoien onepupoBaTb, He 
AOxnAa^Cb yTpa, o6tflCHqji hto-to npo neperpyxeHHbiM 
KaHan BbiBOAa n TeivinepaTypHbm pexuM. 
IIotom eeyHecnu. Kpucy paspewmin nocnaTb Ha AnsaHe 

B OPAHHaTOpCKOM. Oh 3aKpblJl ma3a H, HTOSbl 6blJ10 He TaK 

CTpaujHO, ora/i raAaTb, KaK BbirnaAUT Smmjim. Eiviy BcerAa 
HpaBM/iMCb Ma^eHbKne TeMHbie AeByniKn. MoxeT, OHa My- 
naTKa... Hjim noneiviy 6bi ev\ He 6biTb naTHHoaMepuKaHKOw! 

C A/lUHHblMM HepHblMH BO/lOCaMU, HHAeilCKHMM CKyjiaMM... 

riycTb OHa 6yAeT Ky6nHKoCi, ohm caMbie KpacuBbie. TonbKO 
ec/iM OHa KpacuBaa, to Ha kov\ nepT ePi HyxeH... 

— Cnacn6o, Kpuc, hto BbiBe3/in wieHfl ceroAHa. ft caivia 
noKa He Mory BOAHTb, a TaK, OKa3biBaeTca, xoTenocb b 
ropoA, nory^^Tb, nocnAeTb b Kaqbe! — Sivinnn cnoxn^a 
ca^4>eTKy. — noPiAeMTe? BaM, HaBepHoe, yxe nopa. 

— Hto Bbi, y MeHfl Macca cboSoahoto BpeivieHu ceroAHfl... 
Bbi He ycTann? 

— HeMHOXKO. Ho aoktop Ea^arep Be^en MHe xoA^Tb, a 
to xpowiOTa He npOMAST. 

— TorAa, wioxeT, v\ b caMOM aene nopa. 

Omujim Luna BnepeAn, Kpuc yKpaAKOM rnnp,en Ha Hee. 
KaKaa OHa KpacuBan: pbixaa, A^inHHaa, pyKn-Horn KaK Ha 
LuapHHpax. C/iaBa Bory, co 3peHneivi Bee o6ouj^ocb. A hto 
OHa ero He iiomhut — Hy, TaK hi/ikto m He o6eLAa^. 3aTO pa3- 
penimia nocne BbinncKn 3axoAHTb b toctm, a ceroAHa Aaxe 
OTBe3Tn nory/iHTb. MAeHbTaKOMTenTibiPi BbiAa^cn, KaK6yATO 
He Hoa6pb Ha ABope. Bee oneHb xopoujo, Kpuc. 

Ohh exa/in BAO^b 6y/ibBapa, Omu^m pacciviaTpMBa/ia no- 
cneAHne 6poH30Bbie nwcTba. 06a MO/inarm. 

— Ox, 3mm^h, — HaKOHeu, BMHOBaTO npn3Ha/iCFi Kpuc, — 
9 3anyTanca. KaK OTCiOAa Bbi6paTbcn, He 3Haio. CnpocnTb? 
V\jw\ Bbi nocMOTpnTe b Te^ec()OHe? 

— Mmm... noAOXAMTe-Ka. 3, KaxeTca, 3Haio. . . — Kpuc 
3aMeTn/i, hto b ee nvu\e hto-to M3MeHM^ocb. — Hepe3 neT- 
BepTb mh/im noBepHMTe HaneBO, Ha PocnuHAePin-CTpnT... 
c/ieAy^Te ABe c no^OBUHoPi mh^m. rioAOXAHTe. OcTaHO- 

BUTeCb Ha MMHyTKy! 

— Ommtim? — HerpoMKO no3Ba^ Kpuc 

OHacnAe-na, 3aKpbm r/ia3a. HaKOHeu,, cna6oyjibi6Hy/iacb: 

— Kpuc, MHe Ha ao BcnoMHMTb hto-to BaxHoe... rioroAn 
HeMHoro. Fl yMeio BcnoMUHaTb. 
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B 3aiunTy 
A3a3e;iJio 



«nonecTHMi4e noAbiivia/incb ABoe nocneA- 
hux rocTefi. 

- f\a 310 KTO-TO HOBeHbKMM, — rOBOpnjl 
KopOBbeB, LUypflCb CKB03b CTeKJlblLUKO, — 

ax p,a, p,a. KaK-ra pa3 A3a3ej1.no HaBecTnn 
ero m 3a KOHbsiKOM na\ueman ewiy coBeT, 
k3k M36aBMTbca ot oahoto ne/iOBeKa, pa30- 
6/ianeHHM KOToporo oh Hpe3BbinaiiH0 ona- 
ca/ica. H botoh senen CBoeiviy 3HaKOMOMy , 
HaxoA^LueMycsi ot Hero b 3aBMCMMOc™, 
o6pbi3raTb CTeHbi Ka6nHeia haom. 

- KaK ero 30ByT? - cnpocmia Mapra- 
pMTa. 

- A, npaBO, ft caM ew,e He 3Hara, - ot- 
BeTn/i KopOBbeB, - HaAO cnpocMTb y 
A3a3ej1.no. 

- A kto c HUM? 

-Abototot caMbiti ucnojiHnTejibHbiiiero 

nOAHHHeHHblM». 

nradofi 3H3TOK TBopsecTBa EynraKOBa, 
a TeM Sonee hctophk cpa3y CKaxeT, hto b 
3tom Ana-nore «OTpaxeHbi npawibie pea/inn 
npoueccoB KOHu,aTpnAuaTbix toaob... Penb 
MAeT HecoMHeHHO o npu3HaHHn flroAbi Ha 
npouecce 1938 roAa b ero nonbiTKe OTpa- 
BMTb nwieHHO TaKHM o6pa30M H.H.E>KOBa» 
(51.C. Jlypbe. PoccMsi APeBHsisi n Poccmh 
HOBan. 1997, c. 317). 

I/I3 MaTepna/iOB npouecca moxho y3- 
HaTb, KaKofi coBeT man A3a3e/i/io. 

Bot hto paccKa3a/i Ha cyqe SbiBiunii ce- 
KpeTapb51roAbi BynaHOB: «KorAaoH(S1roAa) 

6blJl CHAT c aojdkhocth HapKOMa BHyTpeHHUX 

Ae/i, oh npeAnpuHH/i yxe npaMoe OTpaB/ie- 
Hue KaSnHeTa m tow nacTH KOMHaT, KOTopwe 
npMMbiKaraT k Ka6nHeTy, 3A3HHH HKBfl, 
t3m, rAe AonxeH 6bm paSoTaTb HnKO/iafi 
HBaHOBHH E>kob. Oh Aan MHe JiMHHO npsiMoe 
pacnopaxeHne noAroTOBUTb ftp,, a nwieHHO 

B3HTb pTyTb H paCTBOpMTb ee KUCTIOTOM. 51 

Hi/i b xi/iMUM, hm b MeAnu,nHe Hunero He no- 
HUMara, MOxeT 6biTb, nyTaiocbBHa3BaHnnx, 
ho noMHio, hto oh npeAynpexAa/i npoTUB 
cepHOM Ki/icnoTbi, npoTUB oxotob, 3anaxa n 
hto-to b 3-tom Ayxe. 3to 6bmo 28 ceHTflSpa 
1936 r. 3to nopyneHne FlroAbi ft Bbino/iHun, 
pacTBop CAe/ia/i. OnpbiCKHBaHne KaSn- 
HeTa, b kotopom AO/ixeH SblJl CMAeTb 
E>kob, 1/1 npnneraioiAux k Hewiy KOMHaT, 
AopoxeK, kobpob n nopTbep 6bmo npo- 
M3BeAeHO CaBO^aCiHeHOM (coTpyAHHK 
HKBfl) b npncyTCTBMH MeHH h flroAbi. 3to 
6bmo 29 cemftQoft. FlroAa CKa3an MHe, 
hto 3to onpbicKMBaHue HyxHO CAenaTb 
5-6-7 pa3, hto m 6bmo CAe/iaHO. 3 ABa 
m/ii/i Tpn pa3a npnroTOBJia/i 6ojibLune 
qb/iaKOHbi 3Toro pacTBopa n nepeAaBa/i 
nx CaBOJiaCiHeHy. PacripbicKMBa/i tot 
M3 nyjibBepn3aTopa. I~1omhio, hto sto 
SbiJi SojibLUOM MeTa/iJinnecKuii 6a/uiOH 




c So/ibiiioCi rpyLueM» (http://www.hrono. 
ru/dokum/1938buharin/vec8-5-38.php). 

HecMOTpFi Ha noAPoSHoe onwcaHne 
npecTyn^eHMfl (crapee, nwieHHO BC/ieA- 
CTBne MHorocnoBHOM AeTa.n1/13a14nM), 
HeB03MOXHO noBepnTb b npaBAHBOCTb 
paccKa3a. Be3yc/iOBHO, TO/ibKO Hi/inero He 

nOHMMafl «HH B XHMl/ll/1, HM B MeAHUHHe», 

noAcyAHMbm mot yTBepxAaTb, hto oh 
npuroTOBM/i pacTBop pTyTM b cepHoti kmc- 
noTe. KaK moxho y3HaTb M3 XnMnnecKOM 
3Hi4MK/ioneAnw, «pTyTb He pacTBopaeTcn 
b pa36aB/ieHHoCi cepHOM n cojihhom kmc- 
noTax, pacTBopaeTcn b uapcKofi BOAKe n 
b ropflneti KOHueHTpupoBaHHOfi cepHOM 
Knc^OTe». 

B nocneAHeM cnynae — npu HarpeBaHun 
CMecn pTyTH c KOHueHTpupoBaHHoti cep- 

HOM KMCTIOTOM npOMCXOAHTOKMC/lMTeTlbHO- 

BOCCTaHOBMTenbHafi peaKu,nn: 
2Hg + 2H 2 S0 4 = Hg 2 S0 4 + S0 2 + 2H 2 0. 
06pa3yK)iAuCicn cy^bqbaTOAHOBaneHTHOM 
pTy™ Hg 2 S0 4 Ma/10 pacTBopnM KaK b BOAe 
(0,05%), TaK n b cepHoti KncnoTe (ot 0,01% 
AO 0,03% b 3aBncnMOCTM ot KOHi4eHTpau,nn 
nocfleAHeti). Ho maBHoe — TOKCMHHOCTb 
conew OAHOBaneHTHOM pTyTH, b OT/inHne 
ot MeTa/i/iMHecKOM pTyTH u conew AByx- 
BaneHTHoCi pTyTM , HeBbicoKa. Bo/ieeToro, 
x/iopuA OAHOBaneHTHOM pTyTH Hg 2 CI 2 
(KanoMenb) ao HeAaBHero BpeMeHu mc- 
norib30Ba/ic$i KaK aHTucenTMK. BaoSbbok 

K HM3KOM paCTBOpHMOCTM H HeBblCOKOM 
TOKCMHHOCTM 3TOM CO^H BCnOMHl/lM O TOM, 

hto AaB/ieHne napoB conew pTy™, b tom 
Hucne m Hg SO., huhtoxho. TaKMM o6pa- 



PACCJIEflOBAHME 



30M, nponwTbiBaTb era KOBpu m nopTbepu 
b pacneTe Ha MHra/iflunoHHoe OTpaB/ieHne 

X03S1MHa KOMHaTbl 6eCCMblC/ieHHO. 

TeM 60/iee — npn BceM yBaxeHMM k 
By^raKOBy — HeB03MOXHO noBepnTb, hto 
A3a3e.r1.no HaiuenTa^ TaKOM coBeT. A3a3e/i- 
/10 — yMHbiPi h apyAnpoBaHHUM nepcoHax, 

He3ayp?lAHblM XMMUK-npaKTMK, CMHTe3MpO- 

BaBiDMM apoMaTMHecKMM OMonaxMBaramuPi 
KpeM, He mot nocoBeTOBaTb CAenaTb 
HeB03MOXHoe — npuroTOBHTb pacTBop 
pTyTH b cepHoti KwonoTe. Co3AaTe/ib 6no- 
nornHecKM aKTHBHoro cocTaBa, AeCicTBMe 
KOToporo bo MHoroM onpeAe/iaeTCH npo- 
ueccaMM BcacbiBaHMfi m pacnpeAe/ieHna 
b opraHM3Me, 6e3ycnoBHO, 3»an AeTa/in 

6MO^OrMHeCKOrO B03AeMCTBHd pa3^HHHblX 
npOM3BOAHblX pTy™. 

HecoMHeHHO, He apyAHT A3a3en^o, a 
OaroT-KopoBbeB, Hamufi raep m M3ro- 
TOBHTe/ib qbanbUJMBbix nepBOHueB, npeA- 
jioxmi SeccMbic/ieHHbiM n HeBbino/iHH- 
Mbiti npouecc npuroTOB^eHMSi pacTBopa, 
BAo6aBOK ko BceMy He OTpaB^firaLuero. 
Oh xe npoBOKaTopcKM peKOMeHAOBa/i 
MHoroKpaTHbie onpbicKHBaHMfl AopoxeK, 

KOBPOB M nopTbep CepHOM KMCnOTOM H3 

MeTa/i/iMHecKoro ny/ibBepu3aTopa — cep- 
HasR KMC/ioTa npn KOMHaTHoPi TeMnepaType 
He pearnpyeT c pTyTbio, ho MOMeHTa/ibHO 
pa3pyiuaeT MaTepwa^ AopoxeK, kobpob n 
nopTbep, BTopoti pa3 npocTO Henero 6bmo 
6u onpbicKHBaTb. fla n MeTa/i/iMHecKnPi 
(xe/ie3HbiPI?) ny/ibBepn3aTop BpsiA /in 

yCTOMHHB K CepHOM KUCflOTe... Bee 3T0 

«HanienTa/i 3a KOHbsiKOM» KopOBbeB, a ot- 
BeTCTBeHHOCTb nepe/ioxM^ Ha A3a3ej1.no. 

A3a3e/ino He BMHOBaT, ho m KopoBbeBa He 
c/ieAyeT c/ii/iujkom cypoBO o6BMH?iTb — 3T0 
6bi/i oamh M3 ero oSuhhux po3birpbiiiiei?i, 
n BpfiA niA oh npeAnojiara/i ero Tparnne- 
CKne noc/ieACTBMH. Oh AyMa/i, hto p,eno 
orpaHMHMTca HeyAaHHOM nonbiTKOM pac- 

TBOpeHMfl PTyTH B KMCJIOTe, B xyALueM 

c/iynae — Kaui/ieM ot cepHMCToro ra3a. 
Ho, KaKHBCJiynaecHepBOHuaMM, mockbm- 

HM OKa3ajlMCbJierKOBepHblMM. M HeTO/lbKO 

p^AOBbie mockbmhh, noceTMTe/iM TeaTpa 
BapbeTe, ho m cyAbM BoeHHOM KO/1/ierun 
BepxoBHoro cyAa, u npoKypop, Aa m itohtm 
BCft MMpoBaa nporpeccuBHasi o6mecTBeH- 
HOCTb — Bee noBepmiH b SeccMbic/ieHHbiM 
caMooroBop. A Bcero-To hbao 6bmo 3arnsi- 

HyTb B n\o6oi<\ XMMMHeCKUM CnpaBOHHMK... 



A.B/iaAMMiipoB 
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KOPOTKME 3AMETKM 



PoHqiiTe eAy Ha Koeep 



JlaBpbi jiaypeaTOB HrHo6ejreBCKOH npeMHH He naioT noKon yneHbiM. Eme 
b 2004 may cboh HaHorpaMM 30JioTa 3a royneHHe npoHHKHOBeHHA 6ax- 
TepHH c nona Ha ynaBinyro nHiuy nojiyHHjia /JxHjiHaH KjiapK, CTyn,eHTKa 

HHKarCKOH BblCHieH LUKOJIbl CejIbCKOX03flHCTBeHHbIX HCC^eaOBaHHH. Bo 

Bpeivra jreraeH npaKTHKH oHa n,jia Havana npoBepHjia 3arpji3HeHH0CTb 
MHKpo4>ayHOH itojiob b cTyjeHHecKOM o6me>KHTHH. KaK hh cTpaHHo, 
6aKTepHH Ha cyxnx nojiax npaKTHHecKH He OKa3ajiocb. Bojiee Toro, 
TaM aaxe cnop He Ghjio. Ilo3TOMy npHMOH 3KcnepHMeHT c pohhhhcm 
cum Ha nojr nodaBHTb He yuajrocb, h npHHijiocb, KaK sto npHHHTO npn 
ocHOBaHHH Hay^Horo HanpaBjieHHH, oOoftTHCb MoaejibHbiMH onbuaMH. 

KjiapK KynHJia b Mara3HHe Ka(})ejibHbie hjihtkh, 3acejrajia hx RHinei- 
hoh nanoTKOH h yxe Ha TaKyto noflroTOBjieHHyro noBepxHocTb poHana 
BbineHKy h cjianocra, qepe3 raTb ceKyHn, nonHHMana o6pa3UM h 3aTeM 
HccjreaoBajia uoa sjieKrpoHHbiM MHKpocKonoivr. OKa3ajiocb, tto kh- 
ineHHbiM naiiOHKaM BnojiHe /tocTaTOTHO 3Toro BpeMeHH jsjih ocbochha 
noBepxHOCTH npoayKTOB. IlpH 3tom c rjia^KOH iuihtkh hx nepecejifljiocb 
6ojibiue, neM c iuepuiaBOH. 

CiieflyiomHM 6hji kojijickthb aBTopoB H3 yHHBepcHTeia KjieMcoHa b 
CeBepHoii KapojiHHe b 2006 rony. Ohh pohhjih Ha noji, npenBapHTejibHo 
o6pa6oTaHHbra npenapaTOM c canbMOHemioH, coyc ajih cnarerrH 6ojio- 
Hbe3e, h cnycTH nmb ceKyHa BbmepxKH cMOTpejin, cKOJibKo 6aKrepHH b 
HeM oKa3airocb. njiHTKa 6bijia HaHMeHee apyxxcTBeHHOH k ezte: c Hee b 
coyc nepenoji3jio 99% 6aKTepHii, c KOBpa — MeHee 0,5%, c aepeBHHHoro 
xe napKeTa — 5—68%. Abtoph oTMenaioT, tto .naxe MecHHHoe npe6bi- 
BaHHe Ha cyxoM nony He y6Hjro Bcex canbMOHejui, HaMexaa, hto nHiiry c 
nona ecTb hh b KoeM cjrynae Heiib3fl. B oTjiHHHe ot nepBooTKpbiBaTeiib- 
HHHbi sdpcpeKTa, hm yuarocb ony6jiHKOBaTb CTaTbio («Journal of Applied 
Microbiology*, 2007, 102, 4, 945-953). 

B tom >ice rony flBoe CTyneHTOB KoHHeKTHKyrcKoro KOJiJieaxa peuiHjiH 
pncKHyTb h nepeftTH ot Monejieft k npaKTHKe: ohh KHflajiH KOHcpeTbi h 
jtomtmkh H6jroKa Ha noji HenocpejcTBeHHO b CTynemecKOH ctojioboh 
h b 3aKycoHHOH. Pe3yjibTaTbi pacxoflHjiHCb c MoaejibHbiMH aaHHbiMH: 
6aKTepnM b 3aMeTHOM KOJiHiecTBe noHBjiHjiHCb Ha eae iiHiHb cnycra 
nojiM HHyTbi . Bhuhmo, nojibi b hx KOjurenxe CTOJib xe hhcth, KaK h b 
o6m,e>KHTHH, ra,e cboh HcancnoBaHHsi npoBOAHjia KjiapK. 

W bot caivroe cBexee HccneaoBaHHe (areHTCTBo «AlphaGalileo», 10 
ivrapTa 2014 ro/ia): 6pHTaHUbi H3 yHHBepcHTeTa AcTOHa KH^ajiH Ha noji 
6yTep6poflH, nHHiry, neneHbe h jieaeHUbi, a 3aTeivr CMOTpejiH, CKOJibKO 
Ha hhx OKa3anocb KHme^Hbix najroneK h 30Jiothcthx CTa<J)HjroKOKKOB. 
flaHHbie ceBepoKapojiHHueB nonTBepn,HJiHCb: 6aKTepHH H3 KOBpoBoro no- 
KpbiTHH npoHHKajiH Ha eny xyxe Bcero . Ho naxe c jiaMHHaTa hjih tijihtkh 
h naxe Ha BjiaxHyio eny 6aKTepHH nepeGnpajiHCb 6ojree mira ceKyHa. 

KoHeHHO, OTMeqaroT aBTopbi HccjienoBaHHa, Bcerna Hano noMHHTb, hto 
Ha jiio6om nozto6paHHOM c nojia KycKe 6yn,eT cKOJibKo-To GaKTepwH. Ho 
noroBopKa «6bicTpo nonHHToe He CHHTaeTCfl ynaBiHHM» Bce-TaKH HMeeT 
HayHHoe oGocHOBaraie. 

C.AHO(J)ejiec 



...SKCnepHMeHTbl C HCnOJIb30BaHHeM UIHpOKO- 

nojiocHoro ceftcMOMeTpa no3BOJiaT onpeaenHTb 
nnoTHOCTb MeTeopHTHoro noTOKa Ha Mapce, 
aaHHbiMH o kotopom yneHbie noKa He pacnojiara- 
kit; 3to BaacHO ajih 6yflymHX mhcchh c ynacTHeM 
nejioBeKa h juia nojiyneHHa HH(J)opMaiiHH 0 no- 
nynaiiHH MeTeopHTOB b ConHeHHott CHCTeMe b 

IiejIOM («AcTpOHOMMieCKHH BeCTHHK», 2014, 48, 

1, 13-23)... 

...Ha xo3HitcTBeHHo-6biTOBbie Hy»tfibi Ha ayiny 
HacejieHHa b Poccmh Hcnojib3yeTca b 1 ,6 pa3a 
6ojibine BOflbi, neM b MHpe b aejioM («H3BecTHH 
PAH. Cep™ reorpaij)HqecKafl», 2014, 1, 7—18)... 

. . .bo BpeMa jieraeH xapw 2010 roaa MypaBbH cpea- 
Heit nojiocbi nepeiiuiH Ha pexnM (fiypaaaipoBKM, 
npiicymiiH nycTbiHHMM BHaaM, noTOK (j)ypajKH- 
poB cjieaoBan 3a TeHbio aepeBbeB, ohh Ha Mecau 
paHbme pa3BepHyjiH CHCTeMy kojiohhh KopHeBbix 
ijielt, coopyxaa Haa hhmh njiocKne kphuih Ha 
OTKpwTbix yaacTKax («3oojiorHHecKHH xypHaji», 
2014,93,1,92-107)... 

...ocTaTOHHbie phckh HH(J)HUHpoBaHHa BHpycaMH 
CnHfla h renaTHTa C npw nepenHBaHHH KpoBH 
b Mockobckom perHOHe Ha oflMH-flBa nopa^Ka 
Bbiuie, ieM bo mhothx pa3BHTbix CTpaHax, H3-3a 

60Jiee BHC0K0H HH(J)HHHpOBaHHOCTH flOHOpOB 

(«reMaTonorHa h TpaHC(})y3HoiiorHa», 2014, 1, 
15-18)... 

...TecT Ha BHH b cjrroHe MoxeT 6biTb TaK xe ayB- 
ciBMTejieH h cneuHCpMseH, KaK m aHanM3 kpobm 
(«KjiHHHMecKaa jia6opaTopHaa jjHarHOCTHKa», 
2014, 1, 13-15)... 

...bo3moxho, MarHMTopeuenuHH Ha ocHOBe 
OKCHflOB acejie3a y nTHH nponcxoiiMT b nareHe — 
CTpyKType, roMonora^HOH yjiHTKe BHyrpeHHero 
yxa MJieKonHTaRDUiHX, — a nojiyneHHaa HH(})op- 
Mauna o6pa6aTHBaeTca b BecTHSyjiapHbix a^pax 
rojioBHoro M03ra («>KypHaji o6iueft 6nojiorHH», 
2014, 75,2, 104-123)... 

...b BocnpnaTHH pein ynacTByioT He TOJibKo Tpa- 
AHUHOHHbie «peHeBbie» o6jiacTH, TaKHe, KaK 30Hbi 
BpoKa h BepHHKe, ho h ynacTKH Kopu rojioBHoro 
M03ra, KOTopbie oTBewaioT 3a flBHraTejibHyio aK- 
THBHocTb («Proceedings of the National Academy 
of Sciences USA», 2014, 21 anpejra, doi: 10.1073/ 
pnas.132315811 1)... 

...6aKTepHH, o6HTaiomHe b pacTeHHax, MoryT 
npeBpamaTb kc6ho6hothkh — nyxepoflHbie Be- 
mecTBa, nocTynaroiuHe H3BHe, b HOBbie (popMw 
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flMLUyT, HTO... 
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XHMMHeCKHX COeflHHeHHH, OnaCHOCTb KOTOptlX 

TpyflHO oueHHTb («YcnexH coBpeMeHHott 6no- 
jK>ran», 2014, 134, 1,35-47)... 

...aHajiM3 ranepcneKTpajibHbixMHHbix, nojiyMeH- 

HblX npM CbCMKclX C CaMOJieTOB win KOCMMHeCKHX 

annapaTOB, no3BOjim BbijiBMTb noceBbi MaKa h 
KOHonjiM, b tom mcjie civfewaHHbie c MacKwpy- 
iomeH pacTHTejibHocTbio («HccjieflOBaHMH 3eivijiH 
H3 Kocivioca», 2014, 1, 49— 65)... 

...reHeTHHecKyio npe^pacnojioaceHHOCTb k 
cnopTHBHoft aKpo6aTHKe mojkho onpeaenHTb no 
flepMaToran(})HHecKMM y3opaM, b nacTHOCTH no 
flyraM Ha nojryiiieHKax nanbueB Hor («YcnexH co- 
BpeMeHHoroecTecTB03HaHHa», 2014, 4, 49—51)... 

...cpejiHee BpeMa Me>Kjiy nepBbiM npeacTaBjieHH- 
eM Haymow ciaTbH b nenaTb h ony6jiMKOBaHHeM, 
no pa3JiHiHbiM oueHKaM, cocTaBjiaeT ot «Byx 
AO neTbipex c jihluhhm jieT («Me>KflyHapoaHbra 
(JjopyM no HH(J)opManHM», 2014, 39, 1, 30—41)... 

...npeBpameHne jiyra b jiec HaiHHaeTCfl c oflH- 
Horaoro aepeBa, iame ;ry6a, »6jiohm hjih rpymn, 
ceivieHa kotopwx npnHOCHT nrnnbi h 3Bepn; 3aTeM 
jjepeBO npHBJieKaeT apyrnx jkmbothmx KaK MecTO 
OTawxa h yKpMTHH, h 3to ycKopaeT nponecc 
(«Bioj]jieTeHb MOMn. Oxneji 6HOJiorH4ecKnn», 
2013, 118,4,64-74)... 

...HCnOHb30BaHHe 30JIOTOOp,!IbIHCKHMH KOTeB- 
HHKaMH (J)parMeHTOB BblUIHTOii TKaHH c 06- 
pa3aMH XpHCTHaHCKHX CBflTblX, HaftfleHHblX B 

norpe6eHHH b KanMbiKHH, aaeT npeflCTaBJieHHe 

O BOCnpHHTHH HMH VpKHX CaKpajIbHblX CHMBOJTOB 

(«PoccHHCKafl apxeonorafl», 2014, 1, 54—66)... 

...Y-xpoMOCOMa, onpeflejTHKJUiaji npMHaajiex- 
HOCTb k My>KCKOMy nojiy, y MJieKonHTaioujMX bo3- 
Hwcna no KpaHHen Mepe myMH He3aBMCHMMMH 
nyTMMM («Nature», 2014, 508, 7497, 488-493, 
doi: 10. 1038/nature 13151)... 

...SopoaaTbie My>KHHHbi Kaacyrca 6onee npHBJie- 
KaTenbHbiMH b BbiSopKe, r,ne SopoaaMH BCTpena- 
iotch peflKO, n MeHee npHBueKaTenbHbiMH cpeziH 
Sojibinoro KOjmnecTBa 6opoa; aHajiornHHon 
3aKOHOMepHoc™ noflHHHaeTca h npnBJieKaTenb- 
HOCTb 6pHTbix m>okhhh («Biology Letters», 2014, 
10, 4, 20130958, doi:10.1098/rsbl.2013.0958)... 

...no ABCTpajTHH npoaojDKaeT pacnpocTpaHATb- 
ca >Ka6a ara Rhinella marina H3 UeHTpajibHon 

H K))KHOH AMepHKH, CJ1HUIKOM HflOBHTaH HJIH 

Mecrabix xnmHHKOB («New Scientist*, 2014, 
2966, 40-43)... 




KOPOTKME 3AMETKM 



C/ieAM 3a TBunepoM 



PacnpocTpaHeHHe MeMOB — cjiOBecHbix BbipaxeHHH KaKOH-jin6o men, 
niyTOK, a<J)opH3MOB — b couHanbHbix cerax noao6HO BHpycHoii armae- 
mhh. CpaBHeHHe o6oramaeTCH hobmmh KpacKaMH, ecjiM BcnoMHHTb 
yTBepxaeHHe PHnapjja ,U,OKMH3a, hto HeKOTopue Hum MoryT 6biTb caMbi- 

MH HaCTOaillHMH BHpyCaMH C03HaHHH: BHeapMBUlHCb B qejiOBeKa, OHM B 

Toii hjih hhoh CTeneHH nepecpopMaTHpyiOT ero MnpoomymeHHe, nocne 
nero nejiOBeK caM daHOBHTCH pa3HOC4HKOM aaHHoro MeMa. H ecuH oh 
pacnpocTpaHHTCH jiocTaTOHHO ninpoKO, to MoaceT cjjejiaTbca 3HaiHMOH 
HacTbK) oOmecTBeHHOH HaeojiorHH. 3a npMMepaMH jjaneKO xojjHTb He 
Hajjo: 3to h nerKO yKopeninomMecfl MjjeM 06 HCKinoHHTejibHOCTH KaKO- 
to-jim6o Hapoaa hjih BepoyneHHH, h (J)parMeHTbi ajibTepHaTHBHOH hcto- 
Phh, h coo6paxeHHH o nepeycTpoficTBe Mnpa. Ohcbhaho, hto BJiacraM 
npeaepxamMM ctoht cuejjHTb 3a B03HHKHOBeHHeM h pacnpocTpaHeHMeM 
HeKOTopbix MeMOB h BOBpeMH npeflnpHHHMaTb npoipHJiaKTHiecKHe Mepbi. 
AHajiorHHHbie 3ajxenvi ctoht h nepejj MapKeTHHroBbiMH cjiyxGaMH, 3a- 
6oraiuHMHCfl o penyTauMH KOMnaHHH hjih npojjaBaeMoro eio TOBapa. 
HccjieaoBaTejiH H3 MaapHflCKoro YHHBepcHTeTa Kapjioca III c aiviepH- 
KaHCKMMH KOJineraMH H3 HejibCKoro h KajiH(J)opHHHCKoro yHHBepcH- 
TeTa b CaH-flHero npnayMajiH cnoco6, kotophh noMoaceT OTCJieaHTb 
B03HHKHOBCHHe BHpyCHOH SnMfleMHH b Cera («PLoS ONE», 2014, 9, 
4, e92413; doi:10.1371/journal. pone. 0092413). Ohh ycTaHOBHJiH, hto y 
Ka>Kjj,oro nojib30BaTejw cjiyxGbi kopotkhx coo6meHHH TBHirepa HiweeTCJi 
b cpeaHeM 25 jj,py3efi, a c yneTOM hx apy3efl nojiynaeTCH 422 HejiOBexa, 
KOTopue Moryr 6biTb 3HaKOMbi c mhchhcm Ka>Kjj,oro H3 stoh rpynnbi. Ecjih 
cnejj,HTb 3a TBMTTepoM oflHoro H3 hhx, mo>kho cyjjHTb o pacnpocTpaHeHHH 
HjjeM bo Been rpynne. nojiynaeTca Kax b MaTepHajiOBejjeHHH: b nenKy jjjih 
Tepivioo6pa6oTKH nojjKJiaijbiBaiOT o6pa3eu-CBHneTejib h noTOM, H3yna3 
ero, cyaflT o npoueccax bo bccm h3jj,cjihh. OKa3ajiocb, mo aocTaTOHHO 
Ha6paTb 50 thchh Taxwx CBHjjeTejieH, h BHpycHyio annfleMHio Haen 
mojkho npejj,CKa3aTb. IlpHHeM He 3a nacu no ee Hanana, a 3a HeaejiH, a 
to h MecHUbi! HMeHHO TaK 6hjio, HanpHiwep, c HcnaHCKMMH bojihchh- 
hmh flBMxeHHH 15 Mas, hjih npM o6cy>Kjj,eHHH MeaHUHHCKOH pecpopMbi 
Bapaxa 06aMbi b CLUA. Bamio, hto peib HjjeT He o hobocthx, a HMeHHO 
06 Hfleax, KOTopbie B03HHKaiOT b y3KOM Kpyry, a noTOM Ha4HHaroT pac- 
npocTpaHHTbca. «Mbi ctpcmhmch nyMiue nonaTb MexaHH3Mbi couHanbHoii 
Mo6HJiH3auHH h onpejj,enHTb, KaK BbicKa3aHHaH KeM-ra Hjjea CTaHOBHTca 
nonynapHOH b mo6ajibHOH ayjj,HTopHH», — roBopm ynacTHHK Hccjieao- 
BaHHH 3cTe6aH Mopo 3rnno. 

A.MoTbijmeB 
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B.A.MAKAPOBY, Bojirorpaa: Ydajiumb a/noMunu- 
eeoe noKpumue c odpammu cmopomi aepKcuia 6ujio 
6bt nempydno, ec/iu 6 eeo ne 3auiuiu,a/i aioii nana; 
Hmo6bi nojiynumb 3epKajibmiu y3op ua npo3pmmM 
cmeK/ie, npome noumu dpyeuM nymeM, nanpuMep, 
icynumb 3epKajibHym caMOKAeiomymcn iviewcy. 

B.n.KPABHYKy, CaHKT-neTep6ypr: Cjioeo«man- 
huh» nuiuemcH kok nepe3 odno «h», man u nepe3 dea; 
oho npoucxodum om (ppaHuy3CKOzo tanner— «dy6umb 
K0Mcy», ho e 3auMcmeoeaHHbix c/ioeax deounciH co- 
ajiacnan nacmo npeepamaemcn e odny; Kozda-mo I 
ynompe6jimcn u eapuanm «maHHudu». 

A.JLHJIbPlHOH, EajiauiMxa: B3pocjioMy nenoeeKy 
cjiookho naumu Mecmo, ede odynamm domanmecKou 
ujuimcmpanuu, o6uhho maKue Kypcu npoeodnm dun 
luKOJibHUKoe u cmydenmoe 6uojioemecKux KJiaccoe I 
u ey3oe; nonpodyume noucnamb Macmep-KJiaccbi e 
MnmepHeme, ne 3a6uean, nmo npenodaeamejib doji- 
Mcen 6unib ne mojibKoxydoMcmiKOM, ho u 6omanuKOM. 

E.H.MEPKyillEBOH, Tomck: npomueoeupymoe 
deucmeue OKCojiumeou Ma3u, kok u neKomopux 
dpyzux JieKapcme, nonyjinpnux e cmpanax CUT, 
nodmeepMcdeno mojibKO npcncmuKou, u ne doKasauo 
e pandoMU3upoeaHHbix cpaenumejibtibix ucnumaHUHX. 

A.K.OCHOCy, aueKrpoHHaa noHTa: TepMoycadonmie 
3muKemKU e eude «pyKaea», Komopue nadeeawm na 6y- 
mbuioiKU dun coKoe u iiozypmoe wiu na nacxcuibHueatma, 
dejiamm us paMUWbm nomjuepoe, mnpuMep m TIBX. 

JI.M., MocKBa: Jlymuuit cnoco6 dnn nanuHawmeeo 
xumukci pac(pacoeamb Mema/uimecKuu nampuii — 
o6pamumbCH 3a nojwombw k moMy, tcmo yxce de/ia/i 
3mo pamuie; maicou naeuK ne cmoum oceaueamb 
MemodoM npo6 u ouiu6ok. 

HnKOJiaio KOH^PATbEBY, noc. Hidkhhh Apxbi3: 
Hoeocnib e MapmoecnoM HOMepe «HayKU u mcu3hu» 
npo mo, kok wcejie3Hue aMynemu e (popjue pu6oK, 
ceapenmie e cyne, noMoeatom K,aM6odMcuuu,aM om 
aneMuu, ne po3uzpuui, eom caum npoenma — http:// 
luckyironfish.com; o moM, nacKOJibKO amo noMoeaem, 
Konemo, momcho cnopumb. 

BCEM MHTATEJT5IM: B cmambe «Buhhoh xumm» e 
MapmoecKOM HOMepe dtcypnana 3a 2014 zod Brettanomyces 
bruxellensis m3eanu 6aKmepunMU, moeda kok na comom 
dene 3mo dpoMCMCu; npumcuM u3euHeuua 3a oiuu6ny. 
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YsaMaeMbie /no6nre/in (paHracrnKn! 

CymecTByeT nw Ha 3eM/ie 6o/iee yAUBMTe/ibHbiM n 3araA0HHbiCi MaTepna/i, 
HeM MeAb — 29-m 3/ieMeHT b Ta6/inue MeHAe/ieeBa? Mcto^hmk o6pa30BaHnq 

aTOMOB MeAH — B3pblBbl CBepXHOBblX 3Be3A- KaXAbIM TaKOM aTOM, pOAHBLUMCb 

b KonoccanbHOM rpaBUTaunoHHOM Konnance, npoAe^a/i nyTemecTBue b mmji- 
zinoHbi cBeTOBbix/ieT, HToSbi nonacTb Ha Hamy n^aHeiy b mombht ee c))opMMpo- 
BaHMq, nw6o no3>Ke, b BMAe MeTeopnTOB. flo6biBa?i MeAb, ropHAKn MMeioT p,eno 
c caMofi HacToameM 3Be3AHOM nbijibra, noc^aHHuueM M3 Aa/ieKoro Kocivioca. 

3araAKa wieAn BonHOBa/ia mhor/ix: m ApeBHux puivi^qH, KOTopwe Ha3Ba/iu 
ueiann «KynpyMOM» b necTb paticKoro ocTpoBa — Kunpa, m ApeBHMxerunTqH, 
new (J)apaoH PaM3ec III noApoSHo onwca/i MeAHbie pyAHUKM b cBoeM 3aBeiAa- 
hum, n ApeBHux apweB — yKpoiwe/ieCi omq, KOTopwe nociponnn b ApKauMe 
nepBbie b Mnpe npoMbiiu/ieHHbie MeTa/i/iyprnHecKne nenn m Bbin^aB^qnn b 
hux MMeHHo MeAb. A pyccKnti nucaie/ib naBe^ Ba>KOB npoc/iaBn/i Ma/iaxm 
(oKuc^eHHyro MeAb) b cbomx Be/inKo/ienHbix cKa3ax. 

CBOMCTBa MeAM BOMCTMHy c})aHTacTMHecKMe. MeAHbie TpySbi He zionaraTcsi 
npn 3aMep3aHun BOAbi, Ha AsepHbix pyHKax M3 Me ah 6aKTepnn norn6aroT b 
TeneHne AByx MMHyT. npaKTMHecKM sto BeMHbin Maiepna^ — oh He pxaBeeT, 
npeKpacHo npoBOAHT s/ieKipunecKUM tok m Ten^... 

Oahmm c/iobom, MeAb BnonHe AOCTOMHa Toro, htoSh ciaTb «repoeM» 
qbaHTacTMHecKoro paccKa3a. A noTOMy Ypa/ibCKan ropHo-MeTa/i/iyprn4ecKasi 
KOMnaHna o6bqB/iqeT ^MTepaTypHbiM KOHKypc «MeAHbiM BeK» n npumamaeT 
nncaTe/ieti-npoct)eccMOHanoB n /iHD6uTe/ieti cf)aHTacTMKM npucbmaTb cbom 
npon3BeAeHnq, b kotophx cBoticTBa MeAn pacKpuBaioTCfi caMbiM nyAecHbiM 
o6pa30M. 

Hana.no npneivia pa6oT — 15 anpe/in 2014 roAa, OKOHHaHMe — 1 aBrycrra 
2014 roAa. OprKOMHTeT OT6npaeT40 jiyHiunx npon3BeAeHnCi n npeACTaB- 
nnej mx ajih oueHKM nneHaM XrapM. 1 ceH™6pn 2014 r. Ha cavne yi~MK 
(www.ugmk.com) pa3MeiAaeTC^ cnncoK 15 npon3BeAeHnti-no6eAHTeneM, 
KOTopue 6yAyT ony6/iHKOBaHbi b nenaTHOM c6opHMKe «MeAHbm BeK». M3 
yKa3aHHoro cnncKa npeAceAaTe/ibXrapn, M3BecTHbiw nncaTenb-0aHTacT 
Bacn/ii/M ro/iOBaneB, BbiSnpaeT/iyMiuee npon3BeAeHne KOHKypca. Kax<AbiCi 
M3 no6eAHTe/ieM nonynaeT roHopap 3a ny6nnKaunK3 10 000 py6. m oahh 
aBTopcKMM 3K3eMn/inpc6opHMKa. ABTop/iyHiiiero npon3BeASHnn no/iynaeT 
AononHMTe/ibHO AeHexHyio npeMura 10 000 py6. 

Yc/iOBHfl npneMa. K ynacTMio AonycKaKDTC^ paHee He onyS/iHKOBaHHbie, 
HanncaHHbie Ha pyccKOM n3biKe npon3BeAeHi/m 4)aHTacTMHecKoro xaHpa 
o6beMOM 30000—50000 ne^aTHbix 3HaKOB (c npo6enaMn), cooTBeT- 
CTByioLAne TeMaTMKe. Ot oahoto ynacTHMKa npuHUMaeTcn He 6onee 3 
npon3BeAeHMM. Be3rpaMOTHbie, Hepniu/iMBo HanncaHHbie TeKCTbi 6yAyT 
OTceuBaTbca. npon3BeAeHnq He AO/ixHbi HapyuiaTb 33kohob PO m co- 
AepxaTb HeHopMaTHBHyio zieKcuKy. BbicbmaMTe npow3BeAeHnn b &v\p,e 
B/ioxeHHbix <$>av\no& cfiopMaTa DOC Ha aApec: promnadzor@yandex.ru. B 
nucbMe Heo6xoAHMO yKa3aTb OMO mjih TBopnecKnK nceBAOHUM aBTopa, 
ropoA npoxMBaHMq, KOHTaKTHbiti Tene0OH n e-mail. KoHKypcaHTbi He MoryT 
noAaBaTb Ha KOHKypc nyxne npon3BeA6Hnn, 3a MCK/iK)HeHMeM c/iynaeB 
coaBTopcTBa. 

flono/iHMTe/ibHyK)MH4)opMauniocM. HaocJ)MU,na/ibHOMcaMTeyrMK: http:// 
www.ugmk.com/ru/press-center/meve 
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MexflyhiapoAHafl BbiaaBKa 
xnM^mecKoPi npOMbiLU/iGHHoan n HayKn 
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o6kflB/ifleTonpoBe/pnn 

V-ro Me>KAyHapoAHoro KOHKypca MAew 



6 HOMMHAUMM ^^GhCHem 6 MMJ1J1MOHOB 

b pa3JiMMHbix o6jiacT*ix py6jiePi npn30Boro 



peiueHHfi b oOjiac™ 

np0M3B0flCTBa H npHMeHeHMfl 

nojiHSTM/ieHa BbicoKoro 
flaBJieHMa m nojiwiponmieHa 



peiueHMfl b ofiJiac™ 

np0H3B0flCTBa 

M npMMBHBHMfl IU13CTMK0B 



peiueHMfl b ofijiacTM 
np0M3B0flCTBa M npiiMeHeHMfl 
CMHTeTH46CKHX KayiyKOB 




peiueHMfl b o6jiacTM 
ra3onepepa6oTKM 

M ra30(|)paKl|M0HMp0BaHMfl 



peiueHMfl b o6jiacTM 

np0M3B0flCTBa MOHOMepOB 




peiueHMfl b o6jiacTH 
3KouorM4ecKMX npo6jieM, 

CBfl3aHHblX C np0M3B0flCTB0M 

m yTMJiM3ai|Meii 

HetjlTeXMMM^eCKMX npo/iyKTOB 



MecTO - 500 000 

II MecTO - 300 000 

III Meao - 200 000 



ItpneM 3a«BOK - no 31 orarips 2014 

y3HaTb no/pfiHee o KOHKypce 

m CKaiaTb 3anBKy Ha yMacTue Bbi Mowere 

Ha caiiTe KOMnaHnn b pa3jpe KoHKypc 

Ho BceM BonpocaM KOHKypca mo>kho o6pamaTbca k Erne CeprneHKO 1495) 777-55-1 
sergienkoeal3sibur.ru 
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www.sibur.ru/idei 



